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ELLIOTT COUES. 

Cougs, the eminent ornithologist, 
died at Johns Hopkins Hospital, Baltimore, 
Md., December, 25, 1899, at the compara- 
tively early age of 57 years. Dr. Coues 
was born in Portsmouth, N. H., September 
9, 1842. In 1853 his father, Samuel El- 
liott Coues, removed with his family to 
Washington, D. C., where Dr. Coues was 
educated. He was fitted for college at the 
Jesuit Seminary, now known as Gonzaga 
College, and in 1857 entered what is now 
the Columbian University, taking his de- 
gree of A. B. in 1861, and his medical de- 
gree in 1863, and receiving later from the 
same institution the honorary degrees of 
M. A.,and Pb.D. While yet a medical stu- 
dent he was enlisted as a medical cadet, and 
soon after graduation was appointed assist-- 
ant surgeon in the United States Army, 
his first station being Fort Whipple, Ari- 
zona. Later he was assigned to Fort Macon, 
North Carolina, and afterwards to Fort 
McHenry, Baltimore. In 1873 he was or- 
dered to Fort Randall, Dakota, and thence 
assigned as surgeon and naturalist to the 
United States Northern Boundary Commis- 
sion, which surveyed the line of the forty- 
ninth parallel from the Lake of the Woods 
westward to the Rocky Mountains. The 
following six years were spent in Washing- 
ton, the first two in the preparation of the 
scientific report of the Northern Boundary 
Survey, on the conclusion of which he was 
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detailed as secretary and nataralist of the 
United States Geological and Geographical 
Survey of the Territories, under the late 
Dr. F. V. Hayden. In 1880 he was again 
ordered to Arizona, but the duties of a post- 
surgeon on the frontier were so incompatible 
with the prosecution of the scientific work 
he had then in hand that, failing to receive 
a more favorable assignment, he resigned 
his army commission in order to devote 
his whole attention to scientific pursuits. 
From 1881 till his death he resided in 
Washington, making, however, in recent 
years, several long journeys to the West 
and Southwest to aid his editorial re- 
searches in connection with the early ex- 
ploration of our trans- Mississippi territory. 
For ten years, beginning with 1877, he filled 
the chair of Anatomy at the National Med- 
ical College in Washington. 

Dr. Coues doubtless inherited from his 
father, who wrote several notable specula- 
tive works on physical science, his strong 
love for scientific research. His residence 
in Washington during his early years 
brought him into close contact with the 
late Professor Baird, of whom he was a 
pupil and ardent admirer, and who directed 
Coues’s early ornithological efforts. His 
very first papers, published while he was 
still a youth of eighteen, took the form of 
technical monographs, and would have 
been creditable to a far more experienced 
hand. His ‘ Monograph of the Tringee of 
North America’ and his ‘ Monograph of the 
Genus Agiothus, with Descriptions of New 
Species,’ both appeared in 1861, and in 
thoroughness of research and in method of 
presentation foreshadow the author’s sub- 
sequent eminence in the ornithological 
field. These were quickly followed by his 
‘Synopsis of the North American Forms of 
Colymbide and Podicipide’ (1862); ‘ Re- 
vision of the Gulls and Terns of North 
America’ (1862) ; ‘Critical Review of the 
Procellariide’ (1864-1866), and his ‘ Mon- 
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ograph of the Alcide’ (1868). In the sum- 
mer of 1860 he made a trip to Labrador, 
which served as the basis of his notes on 
the ‘ Ornithology of Labrador’ (1861), and 
later his residence at various army posts, 
both in the East and in the West, gave him 
a wide field experience, which he did not 
fail to utilize to the utmost. 

During the twenty years from 1861 to 
1881 he published 300 works and papers, 
mostly ornithological, and probably as many 
more between this latter date and the 
time of his death. Although his orni- 
thological writings relate mainly to North 
American birds, they also include the 
science in its broadest sense. He also 
published a number of special monographs 
on various families of North American 
mammals. His contributions to the ‘ Cen- 
tury Dictionary,’ representing about seven 
years of his best work, include some 40,000 
entries which he either edited or contrib- 
uted, he having editorial charge of the sub- 
jects, General Zoology, Biology, and Com- 
parative Anatomy. Another important 
literary undertaking that absorbed the en- 
ergies of his later years, also outside of 
ornithology, was the editing of the original 
Lewis and Clark ‘ Journals,’, Pike’s ‘ Ac- 
count’ of his journey to the Rocky Moun- 
tains, Fowler’s ‘ Journal,’ and Larpenteur’s 
‘ Personal Narrative.’ These works are of 
the highest interest, relating as they do to 
the early exploration of western North 
America, and have been edited and anno- 
tated by Coues from the original documents, 
with a thoroughness and minuteness of de- 
tail that adds greatly to their value and 
interest. 

Among Dr. Coues’s more important spe- 
cial works may be mentioned the following : 
‘Key to North American Birds,’ 1872, en- 
tirely rewritten and republished in 1884; 
‘ Field Ornithology,’ 1874; ‘ Birds of the 
Northwest,’ 1874; ‘Fur-bearing Animals,’ 
1877; ‘Monographs of North American 
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Rodentia’ (with J. A. Allen), 1877; ‘ Birds 
of the Colorado Valley,’ 1878 ; ‘Bibliography 
of Ornithology,’ various installments, 1878- 
1880; ‘New England Bird Life’ (with W. 
A. Stearns), 1882; ‘ Dictionary and Check- 
List of North American Birds,’ 1882. For 
four years he edited the publications of 
the Hayden Survey. Unfortunately only a 
small portion of his invaluable ‘Bibliography 
of Ornithology’ was ever published, but 
the published part has been of the greatest 
service to all workers on American birds, 
to which these portions mainly relate. 

No work doubtless has had such a benefi- 
cent influence upon the progress of Amer- 
ican ornithology as Coues’s ‘ Key,’ origi- 
nally published in 1872, and republished in 
1884 as a practically new work. During 
the last two years it has again been re- 
written, and again transformed and brought 
down to date; we understand the manu- 
scripts were left in such condition that the 
work will soon go to press, and will doubt- 
less prove a lasting monument to the in- 
dustry and skill of its gifted author. 

Dr. Coues was not lacking in scientific 
honors. In 1877 he was elected a member 
of the National Academy of Sciences ; he 
was also a member of all the more prom- 
inent American scientific societies, and 
of many foreign academies and societies. 
He was one of the founders of the Amer- 
ican Ornithologists’ Union, at one time its 
president, and always a member of its 
council and more important committees. 
He took a most earnest interest in its wel- 
fare and fame, and always viewed with sat- 
isfaction and pride his share in its organ- 
ization and achievements, and his death 
will be held as a personal loss to his fellow 
members. 

As I have said elsewhere (Auk, January, 
1900, p. 91), Dr. Coues, as an all-around 
ornithologist, occupied a position of first- 
rank among the cultivators of this science. 
His influence upon the progress of technical 
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ornithology in America is only second to 
that of Baird; as a popular writer on birds 
he was without a peer. His rare literary 
gifts rendered him a fluent and impressive 
speaker, and a writer of exceptional read- 
ability and originality of expression. His 
activity was prodigious and his capacity 
for work phenomenal. Though impulsive 
and at times somewhat erratic, he had 
many admirable traits, which none can so 
well appreciate as those who knew him 


most intimately. 
J. A. ALLEN, 


THE NEW DEPARTMENI OF VERTEBRATE 
PALEONTOLOGY OF THE CARNEGIE 
MUSEUM. 

THe organization of this department in 
the Carnegie Museum during the past year 
has marked an important advance in the 
history of this young and growing institu- 
tion. The unequaled facilities which the 
western portions of our country afford for 
the pursuit of this important branch of sci- 
ence have now come to be fully appreciated, 
and have within the past few years resulted 
in giving to this study an impetus which a 
few years ago was totally unknown. 

The remarkable consecutiveness of this 
life record, together with its richness in 
vertebrate remains, especially in the Meso- 
zoic and the Tertiary rocks, has permitted 
the gathering of collections of inestimable 
value when we consider what they con- 
tribute to the solution of some of the great 
problems in biology. 

It has always seemed to me that our 
leading institutions have been unusually 
slow to recognize the value and importance 
of these collections, more especially when 
it is remembered that the greatest develop- 
ment of the science has taken place in this 
country and has formed such a conspicuous 
feature of American achievement in scien- 
tific investigation. The addition of a new 
member to the comparatively limited circle, 
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capable of pursuing the subject in a com- 
prehensive way is always a welcome event 
in science, and the unusually auspicious cir- 
cumstances under which this, the youngest 
member of the fraternity, enters the list to 
compete for honors gives promise of sub- 
stantial additions to our knowledge in this 
line of research. 

In conformity with the special wishes of 
the founder of the Institute, Mr. Andrew 
Carnegie, the department was duly estab- 
lished during the early part of last year. 
The present force is as yet small, but 
this will in all probability be augmented 
from time to time, as occasion requires, and 
as the necessary space for the proper in- 
stallation of the collections is secured. 

The purpose of the department is the 
formation of a general collection illustra- 
tive of extinct vertebrate life from its earl- 
iest appearance up to the present period. 
This we hope to secure partly by purchase, 
but largely through expeditions into the 
various fossil-bearing horizons wherever 
such can be undertaken with reasonable 
promise of success. 

The first expedition of this kind which 
was undertaken into the Jurassic forma- 
tions of Wyoming has recently been com- 
pleted, and the success attending this pre- 
liminary effort has been very gratifying 
indeed. The party consisted of the writer, 
in charge, Mr. W. H. Reed and Mr. Arthur 
Coggeshall, assistants, together with two 
laborers. A month was spent in the early 
part of the season prospecting in the vicin- 
ity of the ‘ Freeze Out’ Range, on the west- 
ern part of the great Laramie plain, Wyom- 
ing, where comparatively few specimens of 
interest were obtained. Early in July the 
Lower Sheep Creek Basin, in the north- 
western corner of Albany county, was vis- 
ited by the party, and a new field of unusual 
richness was discovered. 

That which will prove of the greatest 
scientific interest and value in the collection, 
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secured in this place, is the larger part of the 
skeleton of an herbivorous dinosaur, which 
was at first thought to belong to the genus 
Diplodocus. Of this almost the entire series 
of presacral vertebra, the sacrum, and some 


fourteen or fifteen of the proximal caudals 


were secured. There are also a complete set 
of ribs, a scapula, coracoid, and sternum, a 
complete pelvic girdle lacking one ilium, 
and one complete femur; all in a most ex- 
cellent state of preservation. The remain- 
der of the limbs and the skull were not 
found, but there is much reason to believe 
that further excavation will bring them to 
light. No extended search was undertaken 
in view of the small force and the compara- 
tive lateness of the season when the other 
parts of the skeleton had been made ready 
for shipment. 

This material, at the present writing, is 
but partially worked out and prepared for 
study and exhibition ; but from the material 
already prepared it would appear that the 
genus which it represents is most nearly 
allied to, if not identical with that described 
by Professor Marsh from the Black Hills, 
South Dakota, under the name of Baro- 
saurus. If it should transpire that it be- 
longs to Diplodocus, which is somewhat 
doubtful, it will prove very acceptable in 
that it will supply us with nearly all the 
missing parts of the skeleton of this inter- 
esting group of dinosaurs. Should it, on 
the other hand, prove to be a species of 
Barosaurus, it will be yet still more inter- 
esting, since the genus is known from but 
a few fragments of caudal vertebra, at least 
so far described. 

One other specimen, which is certainly 
that of Diplodocus, was secured, in which a 
few characteristic bones of the skeleton are 
represented. Other specimens include con- 
siderable parts of the skeleton of Bronto- 
saurus, among which is an exceptionally per- 
fect hind limb, most beautifully preserved. 
This will enable us for the first time to fix 
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definitely the organization of the hind foot 
of this rather abundant group of the Sauro- 
podous dinosaurs. A description of this 
limb, with some excellent illustrations, will 
soon be published in the American Journal 
of Science. Still another specimen of great 
interest, from the underlying marine bed, 
includes a part of the skeleton with a well 
preserved skull, of the rare and curious 
toothless ichthyosaur (Baptanodon), origi- 
nally described by the late Professor Marsh. 
Besides these, many other specimens were 
collected, the importance and _ scientific 
value of which cannot be fully determined 
until they are worked out and made ready 
for study. 

The preparation of this material is under 
the skilful direction of Mr. Arthur Cogge- 
shall, who was for some years connected 
with the American Museum of Natural 
History in New York, under the tutorship 
of that veteran preparateur, Mr. Adam Her- 
mann. The material is being rapidly 
brought into shape for study and exhibition 
and by the time the new paleontological 
hall is ready for occupancy, we hope to have 
a good representation of Jurassic dinosaurs 
at least. 

The department has been exceedingly 
fortunate of Jate in securing the services of 
Mr. O. A. Peterson, late of Princeton Uni- 
versity, and previous to that of the Amer- 
ican Museum and the U. 8. Geological Sur- 
vey, as chief assistant curator of the 
department. Mr. Peterson’s skill and en- 
ergy as a collector of vertebrate fossils, as 
well as his extensive knowledge of the fos- 
sil-bearing horizons of our western fields, 
are well known; he brings to bear a ripe 
experience (oftimes too lightly valued in 
the making of a paleontological collection) 
which cannot fail to be of the greatest ad- 
vantage to the department in the acquisi- 
tion of materials. 

The work for the coming season will in- 
clude, besides the continuance of the unfin- 
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ished exploration in the Jurassic, two other 
horizons, which will necessitate practically 
three separate expeditions. From these 
sources it is hoped to augment the collec- 
tions very considerably during the present 
year. 

It has been stated recently in the columns 
of Scrence that the establishment of this 
department in the Carnegie Museum was 
due to the supposed discovery of a dinosaur 
of extraordinary proportions in Wyoming, 
in 1898, by Mr. Reed. While it may be 
true that the newspaper accounts published 
at the time may have hastened action in 
the matter, yet I know it to be a fact that 
ever since the founding of the Institute, 
Mr. Carnegie has had it in mind to bring 
together a first-class collection of verte- 
brate fossils as a part of the Museum ex- 
hibit. This is not at all surprising when 
it is known that he had an intimate per- 
sonal acquaintance with both Professor 
Huxley and Professor Marsh, than whom, 
perhaps, no greater exponents of the sub- 
ject could have been found, whose opinions 
and discoveries were calculated to make a 
more profound impression upon his mind 
relative to the importance and value of 
such collections for the general advance- 
ment of biological knowledge. 

The broad basis upon which he has 
chosen to establish this undertaking, to- 
gether with the liberal financial support 
which he grants to it, are sufficient evi- 
dences in themselves if no others could be 
had, that its inception was not due to a 
ridiculously exaggerated newspaper account 
of a bogus discovery, but to a well-con- 
ceived plan to carry into execution an im- 
portant step in the growth of the Insti- 
tute. It must be assumed that in thus 
establishing and liberally endowing a de- 
partment of learning and scientific investi- 
gation of such a character, one whose re- 
sults are destined to enter so deeply into 
the foundations of our future philosophy, 
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he was not altogether unmindful of the fact 
that he would be erecting a monument 
to himself which will endure as long as 
science is cultivated. Let us hope that 
these expectations may be realized with the 
fullest measure of success. 
J. L. WortTMan, 
Curator Dept. Vertebrate Pateontology. 


AN INTERNATIONAL PLAN FOR THE FUTURE 
STUDY OF THE VARIATION OF LATITUDE. 
Up to the present time the study of the 

variations of latitude, first observationally 
proved by Dr. Kustner, of Berlin, and de- 
veloped by the investigations of Dr. Chand- 
ler, has been the result of the work of ob- 
servers who have been specially interested 
in this subject. 

The stations have not been well distrib- 
uted for a thorough investigation of the in- 
teresting problem, because they have, as a 
rule, been centered near large observatories 
dealing with other astronomical matters, 
when they should be less in clusters, and 
spread over larger but uniform arcs of 
longitude. 

The International Geodetic Association 
in the year 1898 formulated a plan which 
went into operation on January 1, 1900. 
The aim of the Association has been to put 
in service four stations, on the same parallel 
of latitude, and as well distributed around 
the earth as possible. 

The four stations chosen, their latitude 
and the longitude east or west from Green- 
wich are as follows : 


Mizusawa, Japan, Lat. 39° 08’ 07’, 141° E. L. 
Carloforte, Italy OF 12”, 
Gaithersburg, Md. 39° 08’ 10/7, 77° W.L. 


As one second of arc expresses about 100 
feet’ for differences of distance near the 
above latitude, it will be seen that all the 
stations are within the limit of 500 feet of 
being cn the same parallel line. 

Professor Porter’s observatory at Cincin- 
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nati, Ohio, happens to be very near the 
chosen latitude, and he will also engage in 
the work, having volunteered to do so. 

It is also expected that a station will be 
established by the Russian government near 
a city called Tcharjui, and its longitude is 
64° east. This observing station is espe- 
cially important, for it places one between 
Mizusawa and Carloforte, and 187° from 
Ukiah. 

In the past, many of the astronomers who 
have given for the use of the student the 
data necessary for a discussion of the varia- 
tion of latitude, have made their observa- 
tions conform to obtaining a correction to 
the Constant of Aberration from the same 
material. 

The International Association intends 
that the series of observations which it has 
just inaugurated shall be made for the dis- 
tinct purpose of deriving the latitude varia- 
tion only. 

Dr. Albrecht, of the Geodetic Service of 
Germany, has been greatly interested in 
formulating the plan of work, and has se- 
lected twelve groups, each containing eight 
pairs of stars. While this is in hand 
Professor Helmert has advised that each 
group contain two pairs of large zenith dis- 
tance, as much as 60°. 

Professor Doolittle, at Philadelphia, and 
Dr. Davis and Professor Rees, of New York, 
as well as other observers, have noticed in 
a night’s work often an anomalous condi- 
tion presenting itself in which every pair 
would clearly indicate an abnormal change 
of as much as a second of are from previous 
and following night’s results. 

Professor Helmert’s idea is to intro- 
duce these extra pairs to see if the cause 
for these marked changes would be more 
pronounced in those pairs of larger zenith 
distance. 

All the stations are to use the zenith 
telescope. Theinstrument has been made 
by Wanschaff, and has an aperture of a 
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little over four inches, and fifty-one inches 
focal length. 

The method seems to be ideal, because 
each station will use identically the same 
reference points in the sky to determine the 
distance from each to the zenith, and what- 
ever errors of absolute place each star or 
pair of stars may have, it cannot influence 
the result, for all use the same stars. 

As they willall be reduced from the mean 
year to date of observation with the same 
constants, the only error that can in any 
way influence or mask the small variation 
of latitude is the proper motion that may 
obtain to each star, or each pair of stars. 
If any of the stars have large proper mo- 
tion, the continued latitude derived from a 
pair thus affected will be either an increas- 
ing or decreasing latitude from that obtained 
from other pairs. 

The completion of this plan in which 
the stations will be kept in operation, both 
by the German Geodetic Service, our own 
Coast Survey and the Russian government, 
places it upon a plane to sift to the utmost 
the hidden truths of the problem, and 
makes possible the determination by a long 
series of observations, if such is possible, 
the real value of the terms in the variation 
of latitude, and if they can be satisfied by 
any law of prediction as to the future move- 


ment of the pole. 
Geo. A. Hitt. 
NAVAL OBSERVATORY, 
WASHINGTON, D. C. 


THE AMERICAN MORPHOLOGICAL SOCIETY. 

Tue American Morphological Society held 
its tenth annual meeting at New Haven, 
Conn., December 27 and 28,1899. Among 
the items of business transacted may be 
noted the election of Dr. H. L. Bruner, Dr. 
G. A. Drew, Dr. C. R. Eastman, Dr. C. H. 
Eigenmann, Dr. J. Y. Graham, Dr. J. B. 
Johnston, Dr. F. C. Waite and Miss L. B. 
Wallace to membership in the Society ; 
and the election of the following officers 
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for the year 1900: President, T. H. Morgan ; 
Vice-President, H. C. Bumpus;  Secretary- 
Treasurer, J. 8S. Kingsley ; Members of Execu- 
tive Committee, F. R. Lillie, Jacob Reighard. 


The following are abstracts of the papers 
read before the Society : 


The homologies of the ear bones: J. S. Kinastry. 

The chief points in the paper are the 
recognition of a distinct skeletal element 
between hyoid and mandibular arches 
which in the reptiles forms the extra- 
columella and in the mammals the manu- 
brial portion of the malleus. In this ele- 
ment was recognized the branchial arch of 
a segment which has been pointed out in 
this region from the evidence of somites, 
neuromeres, cranial nerves, etc. The author 
maintained the identity of quadrate with 
incus, articular with the body (caput) of 
malleus and claimed that no matter what 
view one took of the homologies of the 
ossicles of the middle ear, they were forced 
to admit that the articulation of the lower 
jaw in the mammals was not homologous 
with the articulation of the mandible in 
the lower vertebrates. It was pointed out 
that the evidence for a reptilian ancestry 
of the mammals did not stand analysis, and 
that the origin of the group must be sought 
in primitive stegocephals. 


The foramina of the scapula: J. 8. Krinasiery. 

In embryo pigs 18 to 60 mm. long, the 
dorsal crest of the scapula presents four for- 
aminathrough which pass dorsal nerves, aris- 
ing from the second to fifth thoracic ganglia, 
and passing directly to the skin. These 
were regarded as possibly indicating that 
the scapula was made up of metameric parts, 
and it was pointed out that these results 
were in full accord with the recent studies 
of Bolk upon the muscles of the shoulder 
girdle. They might be interpreted as ad- 
verse to Gegenbaur’s views as to the origin 
of the girdles. 
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On the development and morphology of the ac- 
tual skeleton of vertebrates: CHARLES 8. 

The author reported observations upon 
the embryos of man and other mammals, 
of the chick, and of fishes, which demon- 
strate the existence of a continuous carti- 
laginous perichordal rod, for which the 
term chondrostyle is proposed. The chon- 
drostyle is probably the primitive stage, 
out of which the chondrocranium is de- 
veloped where there are no myotomes, and 
out of which vertebral arches, and later ver- 
tebral bodies are developed, where the 
myotomes are persistent. 


The arrangement of the mammary glands in 
litters of unborn pigs: G. H. PARKER and 
C. BULLARD. 

An examination of 1000 litters of unborn 
pigs showed that the numbers in the litters 
varied from one to fifteen, the most usual 
number being six. As there were in all 
5970 pigs the average number per litter 
was 5.97. Of the 5970 pigs examined, 2947 
were females and 3023 males, or for every 
1000 females there were about 1026 males. 
In the males the nipples varied from nine 
to eighteen, the most usual number being 
twelve and the average 12.434. In the 
females the nipples varied from eight to 
eighteen, the most usual number being 
twelve and the average 11.908. Litters of 
eight or less would always find ample milk 
accommodations. Litters larger than eight 
might be too numerous for the best milk 
accommodations, and as the number of 
nipples is not significantly larger in litters 
of large size than in those of small size, 
this lack of adjustment must at times be 


realized. 


In abnormal carapace in the sculptured tortoise : 
G. H. PARKER. 
An abnormal carapace of the common 
sculptured turtle showed at the posterior 
end of the series of marginal scutes, both 
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right and left, two scutes in place of three, 
and in the middle of the carapace five bony 
segments in place of six. The variation in 
the bony segments is in mesodermic struc- 
tures and lies anterior to the region of 
scute variation which is in ectodermic 
parts. As the ectoderm in tadpoles is 
known to migrate posteriorly over the 
mesoderm, it is possible that the same may 
occur in turtles and that the two regions of 
variation separated in the adult may have 
been in an earlier stage at the same trans- 
verse plane and induced by the same cause. 


The trigemino-facial ganglionic complex of 
Gadus and Amiurus: C. Jupson Herrick. 
The details of the composition of this com- 

plex as worked out by the author in Menidia, 

differ in some respects from those given by 
most other recent students of the cranial 
nerves of fishes. He accordingly, for pur- 
poses of control, worked out microscop- 
ically on Weigert sections the composition 
of the trigemino-facial complex in the cod- 
fish very fully and of the cat-fish somewhat 
less exhaustively. In both of these cases 
the results of this examination show very 
clearly that the plan of these nerves, and 
indeed of the peripheral nervous system as 

a whole, is fundamentally the same as in 

Menidia, with only unimportant variations 

in detail. 

In Gadus and Amiurus the trigeminus 
is as in Menidia, save that the Gasserian 
ganglion is intra-cranial. In all of these 
types the facialis has three roots, motor, 
lateralis and communis, the latter being 
large in Gadus than in Menidia, and much 
larger still in Amiurus. In Gadus the 
geniculate or facial ganglion is crowded 
close to the Gasserian, yet clearly separable 
from it. It is intra-cranial and gives rise 
to the same nerves as in Menidia, except 
that it contributes nothing to the hyoman- 
dibular trunk and does contribute to the r. 
mandibularis V. The sympathetic system 
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in this region is sharply separable from the 
cerebro-spinal, and there is no evidence that 
the facial ganglion is in process of trans- 
formation into a sympathetic ganglion. In 
Amiurus the geniculate is much larger and 
crowded still more closely up to the Gas- 
serian. It can however be clearly shown 
that the r. lateralis accessorius in both 
Gadus and Amiurus is composed mainly of 
communis fibers and receives no fibers from 
the Gasserian ganglion. 

From these results, and those of Strong, 
Kingsbury and others, it appears that the 
peripheral nervous system of Menidia pre- 
sents us with a paradigm applicable in the 
broad view to the Ichthyopsida as a whole. 


The Teleost gastrula and its modifications: F. 

B. SUMNER. 

The prevailing view that the germ-ring 
alone furnishes the mesoderm and the ento- 
derm must be revised, as well as the view 
that in teleosts, the periphery of the plasto- 
derm represents the whole blastopore. 

A specialized portion of the blastopore 
occurs at the posterior end of the embryonic 
shield a little anterior to the margin. In 
Murena and probably some other fishes, this 
takes the form of an open invagination of the 
‘Deckschicht.’ The cell thus invagina- 
ted becomes the gut hypoblast. The cavity 
persists for a while as that of Kupffer’s 
vesicle. Thus Kupffer’s original account, 
written in 1868, was very near the truth, 
although ignored or rejected by most of his 
successors, 

In the cat-fish, trout and some others this 
blind sae is replaced by a solid ingrowth, 
such as Kowalewski described for the gold- 
fish. Kupffer’s vesicle is formed in this 
mass Of cells which, in the trout, at least, 
probably furnishes the whole gut epithe- 
lium, 

In the case of Scorpena and probably 
many other pelagic fish eggs, this reduction 
has still further progressed, and we find at 
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the posterior middle point of the blasto- 
derm a small nodule of cells, causing a 
thickening of the ‘ Deckschicht.’ 

The present writer finds a condition in 
Amia quite comparable to that in Murena. 
Although the egg of the former is holoblas- 
tic, its gastrula is very like that of the Te- 
leosts and far different from that of the 
Amphibia. Dean has already pointed out 
in Amia the homologue of Kupffer’s vesicle. 
The present writer also finds a rudimen- 
tary syncytium or periblast with giant nu- 
clei. 


On the embryology and phylogeny of Chimera: 

BasHFoRD DEAN. 

The embryology of a chimezroid throws 
interesting light on the relations of this 
doubtful group. By this means the char- 
acteristic structures of Holocephali are 
shown to have arisen from distinctly Sela- 
chian conditions: the palato-quadrate in 
Chimera colliei is thus early separate from 
the cranium : the frontal clasper is to be re- 
garded as the homologue of a spine of first 
dorsal fin, which in ontogeny, owing to the 
precocious growth of the enormous eyes, 
shifts into its anterior position: the dental 
plates arise from separate anlagen, which 
in general are in the adult represented by 
the tritoral areas. 

C. colliei spawns near Monterey, Cali- 
fornia, throughout the entire year, in deeper 
water (about 75 fathoms, sp. gr. 1.027, 55° 
F.). It deposits two eggs almost simulta- 
neously. First cleavage about 26 hours 
after egg is deposited: early cleavages sep- 
arated by intervals of from 3 to 6 hours. 
The young escapes from the egg-case in 
about 250 days. Polyspermy occurs, Blas- 
tula and gastrula distinctly shark-like. 
Early embryo with broad medullary folds. 
After closure of folds embryo differentiates 
as chimeroid. Eye increases enormously 
in size, altering the shape of the head, and 
accompanies ventral displacement and ob- 
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literation of the spiracle, and the fusion 
of the palato-quadrate with the cranium. 
Dermal margin of the hyoidean arch de- 
velops early and partly encloses the hinder 
gill slits. Long external gill-filaments (aris- 
ing as in shark from the posterior margin 
of the gill bar) are now present. Tail be- 
comes exceedingly long and attenuated. 
A highly specialized character is the mode 
of absorption of yolk material during late 
embryonic stages. The extra-embryonic 
blastoderm surrounds a lobe of the yolk: 
the latter comes to be reduced to independ- 
ent lobes, and later to a milky fluid which 
is doubtless appropriated by the embryo by 
means of its external gills. These now 
present greatly dilated blood nodes, red in 
color. The late embryo lies in an opaque 
nutritive fluid, its relatively small and 
irregularly shaped yolk sac represents the 
smal! lobe early separated from the yolk. 


On the occurrence of amphioxus at Bermuda: 
L. Brisron and F, W. Carpenter. 

Amphioxus was first found in Bermuda 
by Professor G. Brown Goode in 1877, but 
no specimens have ever been studied from 
the lot then collected. In the season of 
1897, the Second New York University Ex- 
pedition dredged for them unsuccessfully, 
but in the next season specimens were se- 
cured by Professor Verrill in April, and 
again in June by the Third New York 
University Expedition at the locality de- 
scribed by Goode at the Flatts Bridge. In 
addition to this locality, the New York 
University party found them near Trunk 
Island in Harrington Sound. Specimens 
were sent to Professor E. A. Andrews, who 
reports that they promise to prove Bran- 
chiostoma caribaeum. 


Budding in Cassiopea: R. P. BigELow. 

In the course of an extended study of the 
development of Cassiopea xaymacana, a rhi- 
zostomatous medusa obtained in Jamaica, 
the author found it possible to draw an in- 
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teresting comparison between the process of 
budding and strobilization. The buds are 
formed one at atime on the lower part of 
the calyx of the scyphistoma. The bud is 
an evagination of the body wall consisting 
of three layers—ectoderm, mesogloea, and 
endoderm ; and in the mesoglea are embed- 
ded four longitudinal muscles which are 
formed by outgrowths from the adjacent 
longitudinal muscles of the present. 

In the formation of the strobila, the 
greater part of the scyphistoma is con- 
verted into the medusa disc, while the 
basal polyp is a comparatively small and 
simple appendage serving mainly for sup- 
port. This, like the bud, consists of a 
simple sack with a wall of three layers— 
ectoderm, mesogloea and endoderm, and in 
the mesoglosa there are four longitudinal 
muscles. Just before the separation of the 
medusa the basal polyp forms eight ten- 
tacles, and a ridge of ectoderm grows out in 
a circle surrounding the isthmus. When 
medusa is set free, this ridge enlarges to 
form a proboscis, more tentacles are devel- 
oped, and very soon the basal polyp can- 
not be distinguished from an ordinary scy- 
phistoma developed from a bud. 

Before the bud is set free its proximal 
and distal ends become differentiated struc- 
turally, so that it is easy to distinguish 
them. Soon after becoming free the planula- 
like bud becomes attached to some solid 
support by its distal end, and the mouth is 
formed at the proximal end and becomes 
surrounded with a crown of tentacles, the 
orientation is just the opposite of what one 
would expect and corresponds with what 
Claus and Goette found to occur in Coty- 
lorhiza. 

So the bud and the basal polyp not only 
correspond in general structure, but in both 
it is the proximal end that forms the mouth 
and the distal end the foot. Their orien- 
tation is the same, and while attached to the 
calyx, their central axes meet as an acute 
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angle, the distal ends being directed down- 
ward in both cases. Thus there is seen to 
be a striking analogy, if not homology, be- 
tween bud and basal polyp. The forma- 
tion of supernumerary tentacles and other 
structures is common in this species, so it 
may be possible to regard the bud as a 
supernumerary and precociously developed 
basal polyp. 


Notes on the anatomy of Acmea testudinalis, 

Miller: M. A. Wi1Lcox. 

The following points were made: 

1. There is probable, though not conclu- 
sive evidence in favor of a winter migration 
to deeper water. 

2. The inner face of the mantle is uni- 
formly clothed with cilia borne, not contin- 
uously, but in patches some 20-30 » apart. 

3. Subepidermal glands are situated at 
the mantle margin. Unlike those described 
by Haller in a similar position, they are 
unicellular. Whether they contribute to 
the formation of the shell is uncertain. 

4, The inner face of the mantle also bears 
subepidermal glands which are scattered 
and are probably unicellular mucous glands. 

5. Animals killed by agents which pro- 
duce strong contraction, exhibit folds of the 
mantle which lie parallel to the foot and 
contain blood spaces. These seem entirely 
similar to those described by Haller in 
Lottia (acmea) punctata but in A. testudinalis 
are artefacts. 

6. Both mantle tentacles and those borne 
on the head are richly provided with sense 
cells of Flemming. 

7. The cephalic tentacles have each a 
large axial cavity which communicates with 
the cavity of the head. The wall surround- 
ing the tentacular cavity consists of con- 
nective tissue in which longitudinal muscle 
fibres are imbedded and the tentacle, there- 
fore, is intermediate between the ordinary 
solid prosobranch tentacle and the invagin- 
able tentacle of the stylommatophora. 
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8. The chief nephridium closely resembles 
that of Patella, except that the portion which 
lies on the left side in A. testudinalis extends 
forward to the pericardium and probably 
communicates with it. The greater portion 
of this nephridium corresponds to what 
Haller describes as part of a coelom. 


Locomotion in Solenomya and its relatives. G. 

A. Drew. 

These forms burrow rapidly in mud or 
sand. The extremity of the foot is pro- 
vided with two muscular flaps that may lie 
side by side or be spread apart. When the 
flaps lie side by side the extremity of the 
foot is wedge shaped, and the foot can 
easily be thrust into mud or sand. When 
the flaps are spread apart they form a very 
effective anchor. With the foot thrust into 


the mud and the flaps spread, a contraction © 


of the retractor foot-muscles results in draw- 
ing the shell into the mud up to the posi- 
tion of the spread flaps. From this position 
another thrust can be made. 

Beside burrowing, Solenomya swims quite 
rapidly. The thick elastic cuticle extends 
past the calcareous portion of the shell, 
along its ventral borders to a distance 
fully equal to one-fourth the entire width 
of the shell. The margins of the mantle 
have united ventrally, leaving a small pos- 
terior opening through which water can 
be forced, and a larger anterior opening 
through which the foot can be protruded. 
The region of the united margins of the 
mantle is occupied by a rather broad longi- 
tudinal muscle that spreads out around the 
anterior and posterior openings to form 
sphincters. The radial pallial muscles are 
also strongly developed. These extend 
from the caleareous margins of the shell to 
the free margins of the cuticle. 

When the foot is protruded nearly to its 
full extent, and the pallial muscles are re- 
laxed, the anterior opening is much larger 
than the foot, and through it water can 
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freely enter the mantle chamber. When 
the foot is partially retracted and the sphinc- 
ter muscle around the anterior opening con- 
tracts, this channel is entirely obliterated. 
A strong contraction of both longitudinal 
and radial pallial muscles, and a further re- 
traction of the foot, fold the mantle and 
the elastic cuticle into the mantle chamber. 
At the same time the contraction of the 
adductor muscles bring the calcareous mar- 
gins of the shell nearer together, and the 
mantle chamber is nearly obliterated. As 
the' anterior opening has been closed, the 
water contained in the mantle chamber is 
driven through the small posterior opening. 
Relaxation of the pallial muscles and pro- 
trusion of the foot again affords ample op- 
portunity for water to enter the mantle 
chamber, and the elastic cuticle expands 
this chamber to its greatest capacity. 

By means of the jets thus formed animals 
frequently swim some feet before settling 
to the bottom. 

Most lamellibranchs possess the power 
of sending jets of water from the mantle 
chamber, but they generally depend upon 
forcibly shutting the shell. Pecten and 
others swim by means of currents produced 
in this way, but with most it seems to do 
little more than free the mantle chamber of 
dirt. Other forms such as the soft clam, 
Mya, send very strong jets out of their 
siphons, and depend upon the contraction 
of muscles in the mantle as well as on clos- 
ing the shell, to do it. 

Until something further is known about 
the life and feeding habits of Solenomya, 
we can hardly expect to know the full sig- 
nificance of this mode of expelling water. 
Very possibly the jets are of value in clean- 
ing the mantle chamber and burrow, and 
the animal has made use of them second- 
arily as a means of locomotion. 


The ciliary mechanism in the branchial chamber 
of the pelecypoda: J. L. 
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The fact is well known that minute par- 
ticles of matter suspended in water, whether 
they are to be used as food or not, are, 
upon coming in contact with the surface of 
the gills; driven forward and transferred 
to the inner surfaces of the palps. By 
these organs they are passed, in the same 
manner, to the mouth. 

It is usually assumed that the animal is 
able to control this automatic process of 
filling the digestive tract only by closing 
the shell and thus preventing the ingress 
of water bearing suspended matter. There 
exists, however, a complex mechanism, 
differing in many respects in different spe- 
cies, by means of which suspended particles 
may be removed from the body, while water 
necessary for respiration (especially in ac- 
tive forms such as Yoldia) still continues 
to flow into the branchial chamber. 

This mechanism in the common soft clam, 
Mya, may be described briefly as follows: 

(1) There is to be found a complete 
ciliation of the inner surfaces of the mantle 
folds. Cilia drive foreign bodies from all 
points of these surfaces to vortices (one on 
either mantle fold), situated at the side of 
the opening for the foot in the fused mantle 
edge, anteriorly. The vortices are within 
reach of the palps, and food here collected 
may be taken bythem. If the accumulated 
matter is not desired, the mass eventually 
falls upon a ciliated tract which carries it 
posteriorly along the ventral median line 
of the fused mantle edges, toa bay at the 
base of the branchial or incurrent siphon. 
From this point it is lost from the body, by 
the violent contractions of the adductor 
muscles, resulting in the discharge of the 
greater part of the water contained in the 
branchial cavity. 

(2) The general ciliation of the surface 
of the visceral mass causes a movement of 
particles to a vortex opposite the base of 
the branchial siphon. Perhaps if desir- 
able, this material upon the surface of the 
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visceral mass may be transferred to the 
inner surface of the mantle, referred to 
above. If not, it is discharged through 
the branchial siphon on the contraction of 
the adductor muscles. 

(3) Gills, as is well known, collect mat- 
ter and conduct it forward along a ventral 
groove to the palps. 

(4) The inner surfaces of the palps bear 
ciliated ridges. In a peculiar manner, the 
cilia of the ridges drive particles to the 
mouth. Around the entire margin of the 
palp is a tract on which the ridges do 
not extend. Its cilia swiftly carry matter 
away from the mouth, throwing it off from 
the posterior, free tips of the palp, into the 
branchial chamber. Eventually this may 
be discharged from the body as previously 
described. By muscular movement these 
edges may be applied to any surface within 
reach, sweeping it clean of particles which 
it may be bearing, and casting the material 
into the branchial chamber. 

In Yoldia, which lives in soft mud, the 
mechanism of the palp, though it performs 
the same general function, is very much 
more complex. The plate gills, also, which 
collect particles with amazing swiftness, 
may, if desirable, transfer them to the 
palps, or may be rid of the material by al- 
lowing it to pass up through a peculiarly 
constructed passageway between two plates 
to the epibranchial chamber, whence it is 
carried from the body by the stream of 
water continually being discharged through 
the epibranchial chamber. 

This mechanism is very different in differ- 
ent forms, due to structural peculiarities of 
regions bearing cilia, and to the habits and 
needs of various species. We have facts 
sufficient to show that, without hindrance 
to the respiratory processes, Pelecypods have 
the power of collecting food by means of 
a very complex mechanism; or at will, 
through the muscular movement of certain 
ciliated surfaces, of removing any material 
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which it may be desirable to prevent from 
entering the digestive tract. Data is being 
collected for a description of this mechanism 
in as many species as possible. 


Observations upon the development of Phasco- 
losoma. J. H. GERouLp. 

The forms that were used for investiga- 
tion were Phascolosma gouldii, Ph. vulgaré 
(Blainv.) and Ph. elongatum (Keferst.) The 
ova which are ready for maturation are 
swept into the nephridia by the action of 
the cilia of nephrostome and of the internal 
surface of the nephridium. The eggs that 
are found within the nephridia, prior to 
their ejection through the nephridiopore, 
have the spindle of the first polar globule 
with ten rod-shaped chromosomes already 
formed. The astrosphere of the male pro- 
nucleus precedes the nucleus in the migra- 
tion of both toward the center of the cyto- 
plasm ; it usually divides before the union 
of the two pronuclei. The segmentation 
nucleus contains twenty chromatic fila- 
ments which split longitudinally. 

The alternating directions of the cleav- 
age planes as far as forty-eight cells are 
identical with those in corresponding stages 
in the eggs of annelids, most molluses, etc. 
The most striking peculiarity in Phasco- 
losoma is the large size of the first set of 
‘ micromeres,’ which in quadrants A, B and 
Care distinctly larger than their sister cells 
at the vegetative pole. The ‘macromeres’ 
throughout the course of cleavage are of 
small size. 

The mesoderm is derived from d*, which 
in the one instance observed divided in 
harmony with the regular alternation in 
direction ; its posterior derivative divided 
immediately to form a second mesoblast. 
In the divisions of the cells of the somatic 
plate deviations from the rule of alterna- 
tion in the direction of cleavage were ob- 
served. | 
‘ The rosette, cross and intermediate cells 
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are established when the egg has only forty- 
eight cells. The rosette cells are very large ; 
and the ciliated prototroch, which consists 
of sixteen cells, derived from the first set 
of ‘micromeres,’ forms a complete girdle 
around the egg. 

A typical trochophore is formed, of which 
the plane of bilateral symmetry corresponds 
to a vertical plane bisecting Band D of the 
four-celled stage. A postoral circlet of 
strong cilia appear at a short interval be- 
hind the prototroch, and a long tuft of 
flagella is still earlier developed upon the 
apical plate. There is no true paratroch. 
Eye spots are present, and trochophores 
and larve are positively phototactic. 

No traces of metameric segmentation 
manifest themselves throughout the course 
of development, which was observed con- 
tinuously until the young worms had 
reached the age of seven weeks. This and 
certain other embryological facts seem to 
indicate that the Gephyrea are somewhat 
more closely related to the Platyhelminthes 
than to the Annelida. 


Notes on the structure of Alma nilotica, a gilled 
earthworm from Egypt: P. M. Rea. 

Alma nilotica Grube, has been known 
since 1855, but has never been thoroughly 
investigated. Its systematic position is 
uncertain, but the present research shows 
conclusively that it is an Oligochaete hav- 
ing many of the characteristics of the Geo- 
scolicidae. The possibility of the identity 
of this form with the genus Siphonogaster 
of Levinsen increases the interest of this 
remarkable worm. The material available 
at present is sexually immature, but it is 
hoped that specimens collected in the spring 
will determine this point. A pair of ovaries 
has been demonstrated in segment 13 and 
testes in 10 and 11, but no evidence of the 
enormous penial processes of Siphonogaster. 

The gills, which are the most character- 
istic feature of the worm, are out-pocketings 
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of the body wall, taking with them the 
layer of circular muscles but leaving the 
longitudinal muscles behind. They are 
provided with afferent and efferent blood 
vessels. The epithelium of the gills and 
whole body surface is highly vascular. 
The dorsal blood vessel extends no farther 
forward than the seventh segment, where 
it ends abruptly in the most anterior pair 
of hearts. There is a supra-cesophageal 
vessel and two remarkable lateral vessels 
which will be more fully discussed in a 
later paper. Connected with the lateral 
vessels are numerous spherical acini, closely 
approximated to the inner surface of the 
body-wall, which appear to be identical 
with the structures figured by Perrier as 
occurring on the walls of the cesophagus in 
Perichaeta. 


On the life history of Autolytus cornutus and 
alternate generation in annelids: P. C. 
MENSOH. 

The claim for alternate generation in 
annelids arises from investigation on the 
Syllidians, chiefly Autolytus. It was first 
suggested by Quatrefages and Krohn, but 
for the first time fully described by A. 
Agassiz for Autolytus cornutus. Agassiz re- 
garded the parent stock as distinctly asexual 
and in this manner described a true alter- 
nate generation—the asexual parent stock 
alternating with sexual stolons. 

The asexual condition of the parent stock 
is, however, not constant and the percentage 
of parent stocks with sexual products is 
sufficiently great to strongly indicate that 
the presence of reproductive products to- 
ward the close of the phenomenon of bud- 
ding is a constant stage in the life-history 
of this Syllid. This being the case there 
would be, not an alternation of generation 
but at most only a sexual dimorphism. 

Another aspect of this question is pre- 
sented by the morphological characters of 
the stolon itself, in that the stolon does not 
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attain the value of a distinct individual, as 
compared with the fission in other annelids 
(Dero, Aeolosoma), but the entire process is 
more like the sexual fragmentation described 
for the Palolo worm. 


Metamerism of the Leech. W. E. Caste. 
Following Gratiolet, most students of 
leech metamerism regard the annulus which 
bears the metameric sense organs as the 
first (most anterior) annulus of the somite. 
Careful study shows, however, that the 
sensory annulus is really the middle, not 
the most anterior ring of the somite. 
The true limits of the somite are indicated 
by the distribution of the metameric nerves, 
all the annuli of a somite being innervated 
from one and the same ganglion. This is 
shown by the following facts : 
1. In somite abbreviation rings inner- 
vated from the same ganglion fuse together. 
2. In somite growth (multiplication of 
annuli) new rings appear chiefly at the 
limits of the somite (as defined), usually 
first at the posterior, then at the anterior 
end of the somite. 
3. An abnormal animal, in which a 
somite is wanting in either half of the body, 
shows that the missing rings form a somite, 
limited as stated above. 
The multi-annulate structure of the leech 
somite is correlated with the restricted 
number of somites in the body (thirty-four 
both in the Rhyncobdellidw and in the 
Gnathobdellidez). Increase in length of 
body and complexity of structure has been 
brought about not by multiplication of 
somites, as in the Chetopoda, but by 
elongation of existing somites and multipli- 
cation of their annuli. 
Whitman and Bristol have established 
the derivation of the five-ringed type of 
somite from the three-ringed type; several 
facts indicated the probable earlier deriva- 
tion of both from a one-ringed type of 
somite. Among these may be mentioned 
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the manner of somite abbreviation and the 
structure of the somite in Branchiobdella 
and related forms. 


The development of the pigment and color 
pattern in Coleoptera: W. L. Tower. 
The object of this research was to find 

out if possible: (I.) the way in which the 

colored patterns developed, and the se- 
quence of the colors in ontogeny, (II.) the 
origin of the pigment and its development, 

(III.) something of its composition. 

I. In Coleoptera two types of colorations 
are found. 

(1) Unicolorous, where the whole animal 
is of one color. 

(2) Multicolorous, where there is a color 
pattern of two or more colors. 

I have studied the development of the 
color pattern in several forms of each type. 

After the larva transforms to a pupa it 
is white or pale yellow. Color first appears 
on the cuticula of the future beetle about 
the opening of the spiracles, 7. e., where the 
spiracular muscles are attached to the cu- 
ticula. Color next appears upon the pro- 
thorax as two bands laterad of the median 
line, then a more or less broken band laterad 
of the first two appears, and last of all two 
spots at the anterior and posterior outer 
angles. The places where color first ap- 
pears is over the attachment of the muscles 
to the cuticula. These spots may all be- 
come united as in the unicolorous, or re- 
main separated as in multicolorous type 
forms. Color next appears upon the head, 
over the attachment of the cranial muscles 
to the cuticula, and then color appears upon 
the ventral abdominal surface over the mus- 
cular attachments. 

The color as it first appears is pale yel- 
lowish brown which rapidly darkens, be- 
comes very dark brown or black. This 
dark or black color is, according to Hagen, 
dermal pigment: There are some beetles 
that have a unicolorous type of color 
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pattern but are yellow or orange in color. 
Yellow and orange are hypodermic colors 
according to Hagen. These beetles are few 
innumber. I have not yet been able to get 
material to study one of these forms. 

In all the beetles that I have studied 
color appears first over the origin or at- 
tachment of the body muscles to the cu- 
ticula. No color appears upon the wings 
until they are out of the pupa case and the 
wings are fully expanded. Then color ap- 
pears first between the nervules as longi- 
tudinal bands which may become confluent, 
remain as bands or break up into rows of 
spots. 

The pupa becomes first white (7. ¢., a 
yellowish white), then yellow or ochre 
yellow, then the special adult colors develop 
so that the sequence of development is yel- 
lowish white (due to the color of hemo- 
lymph ), yellow, ochre yellow, yellow brown, 
brown, dark brown and black. 

II. The pigment forms, first as a waxy 
transparent layer upon the surface of the 
cuticula. This waxy layer is excreted 
from hypodermal gland cells having open- 
ings upon the surface. This waxy secre- 
tion forms a secondary cuticula which is 
the pigmental cuticula; the primary (em- 
bryonic) cuticula is unpigmented. 

After the waxy layer has attained a con- 
siderable thickness, it becomes darkened 
over the places where dark pigment is to 
develop. This layer is homogeneous with- 
out lamelle or pore canals. Only dark, 
i. e., black brown or dark red color appears 
to be formed in this secondary cuticula 
layer. Yellow is always formed from the 
precipitation of solids from the hemolymph 
in or among the hypodermal cells. 

If the hemolymph is allowed to dry in 
the air, it becomes yellow brown in color, 
and when some quantity is allowed to dry 
it appears very dark or even black by re- 
flected light. If hemolymph is precipita- 
ted by heat, a yellow mass is thrown down, 


SCIENCE. 


[N. 8S. Vou. XI. No. 266. 


leaving an ochre yellow fluid, which can be 
decanted off. The yellow precipitate in 
sealed tubes bleaches on exposure to light. 
It also darkens on exposure to air. If 0, 
be passed through the yellow liquid, it 
rapidly becomes dark brown, and on con- 
centration by evaporation, leaves a waxy 
residue. 

If the hemolymph be mixed with .1% 
HCIHC,H,0, or almost any acid, it becomes 
red, but the yellow color is restored by an 
alkali as .5% NH,OH. 

III. I have been unable to determine 
the composition of the pigment, owing to 
the difficulty of isolating it. I have made 
some tests upon the hemolymph and have 
demonstrated Fe, Na, Mg salts, albumen, 
fibrin, globulin, xanthophyl to be present. 

IV. Summary of results : 

(a) On the body color (dark) develops 
first over the attachment of the muscles to 
the cuticula. 

(6) The multicolorous type of color pat- 
tern is the least specialized ; the unicolor- 
ous type having dark color is the most 
specialized, and the unicolorous yellow type 
is the most primitive of color pattern in 
Coleoptera. 

(c) The pigment is situated in a second- 
ary cuticular layer external to the primary 
cuticula which is unpigmented. 

(d) The pigment is derived from the 
hemolymph of the pupa. The dark pig- 
ments, black, brown and some reds are de- 
rived from the oxidation of a substance, 
elaborated from the more liquid part of the 
hemolymph by the hypodermal gland cells. 
Yellow is due to the precipitation of the 
solid parts of the hemolymph among the 
hypodermal cells. 

(e) Yellow and red are the neutral or 
alkaline, and the acid modification of the 
same substance. This substance I believe 
to be like litmus in its reaction to acid and 
alkali. 3 

Yellow is the more primitive color, while 
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red is the acid differential of the yellow 
pigment. Acid may come from acid formed 
by metabolism (uric acid) or secreted by 
special cells. 

Brown, dark brown and black are due 
to the oxidation of the yellow waxy pig- 
ment. 

I may express the relation of these pig- 
ments in the following diagram : 


| brown, | | dark, brown | | black. | 


+0, | some reds | ee 
— ~~ | outside of body 
waxy sub. excreted by hypodermal glands 
| 
Primary 
A 
| 
= 
Yellowliquia boas 
o 
Hemo- | solid 
{| | solid 3 8 
ofhemolymph. || | 


Notes on mammalian embryology: CHARLES 

S. Minor. 

The author exhibited drawings, wood 
engravings made in Germany, and lantern 
slides illustrating the development of the 
pig. The work has been done in connec- 
tion with the preparation of an ‘ Introduc- 
tion to Embryology’ for the use of students, 
intended for practical work. It is proposed 
to study a few of the most typical stages in 
a series of carefully selected typical sec- 
tions, and to connect the descriptionsof these 
sections with explanations of the relations 
of the embryonic organs to the adult anat- 
omy on the one hand, and to the germ 
layers on the other. The principal engrav- 
ings are being made by Probst in Bruns- 
wick, the author believing that the Ger- 
man method of wood engraving is better 
adapted to the representation of sections 
of embryos than are either the ‘ process ’ 
methods, or the American style of wood 


engraving. 
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On the spermatogenesis of Peripatus: Tros. H. 

MonrTGOMERY, JR. 

The spermatogenesis of Peripatus balfouri 
Sedg. is interesting, first, because it has es- 
sentially the type of that of Insects (as dis- 
tinct from that of Crustacea as known for 
the Copepoda), and second, because the 
character of its cells is very favorable for 
the determination of the stages which oc- 
cur in the synapsis stage (an anaphase of 
the last spermatogonic division). The re- 
duction of the number of chromosomes 
(from 28 to 14) takes place in the early 
synapsis by a fusion end to end of every 
two chromosomes, those ends of the chro- 
mosomes joining together which are sit- 
uated nearest that point of the cell where 
the centrosomes lie. Each resulting biva- 
lent chromosome has the form of a U or V, 
whereby the bend or angle of the U or V is 
the point of union of two univalent chro- 
mosomes ; this point of union is effected by 
a band of linin which appears to be a rem- 
nant of that continuous linin spirem thread 
present in the preceding prophase of the 
spermatogonic division. Later the two 
arms of each bivalent chromosome become 
longitudinally split. The chromosomes ap- 
pear to preserve their separateness (indi 
viduality) during the following rest stage. 
In the first spermatocytic division each 
bivalent chromosome becomes transversely 
split (through the linin band joining its two 
component univalent chromosomes); in the 
second spermatocytic division each (now un- 
ivalent) chromosome becomes longitudi- 
nally split. This account serves merely as 
a brief preliminary note to observations 
which will be soon published in extenso,. 


Palemonetes and salinity; an experimental 
study in evolution: H. Jonnson 
and Rospert W. Hatt. 

A common shrimp on our Atlantic coast, 

Palemonetes vulgaris, is provided with small 

spines on the beak or rostrum. These 
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spines vary considerably in number on in- 
dividual specimens, but the average number 
on specimens from salt water from different 
localities is quite constant, being about 
thirteen. When this shrimp is found in 
brackish water, however, the averages from 
different localities vary considerably, and 
are always less than the salt water average. 
In water which was nearly fresh, we have 
found the average to be as low as 9.61. 
Moreover, the decrease in the average seems 
to be in proportion to the decrease in den- 
sity. This seems to show that such a 
character as rostral spinosity may be so 
correlated with the economy of the animal, 
that such a factor as salinity may deter- 
mine it. The experiment of putting the 
animals from salt water directly into fresh 
water failed to show that those whose 
average number of spines was the least, had 
the greatest resistance capacity. Hence it 
is suspected that the direct action of envi- 
ronment, and not natural selection, is the 
method by which the evolution to the 
brackish-water form is accomplished. This 
question can be settled only by rearing the 
salt-water form in fresh or brackish water. 
The decrease in spinosity of the brackish- 
water form makes it seem probable that our 
fresh water species, P. exilipes, has been 
derived from P. vulgaris. The two species 
are very similar and, at least in respect to 
rostral-spinosity, intergrade perfectly ; for 
the averages in evxilipes are found to vary 
from 8.53 to 10.11, while P. vulgaris, as 
shown above, may have as low an average 
as 9.61. Experimentation may also throw 
light on the question as to whether P. ezxi- 
lipes has arisen as a variety in one place, 
and later spread, or has originated in differ- 
ent places under a common factor of en- 
vironment—lessened density. In one case 
where the two forms were found inhabiting 
the same river (The St. Johns, Fla.), they 
were separated by a distance of only thirty 
miles, at most. 
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Variations and regeneration and Synapta 

Inhaereus. 

The characters of this holothurian as 
described in systematic works, were sub- 
jected to quantitative analysis. The stan- 
dard deviation, mean, mode and coefficient 
of variability were determined for 850 vari- 
ates of the anchor and anchor-plates, 13 
variations from the typical anchor and 20 
variations from the typical anchor-plate 
were described. The typical anchor pre- 
vailed in 96.6% of the variates and the 
plate in 61.5%. 

The specimens examined from Beaufort 
and Naples showed only one type, that of 
the described anchor and three types of 
plate with an adherence of 953% to the 
typical form. The specimens from south- 
ern waters are therefore least variable 
while the striking divergence is shown in 
the northern collections from Long Island, 
and Woods Holl with 18 types of plates, with 
8 types of anchors showing spurs of various 
kinds, there is shown a tendency toward a 
place-mode at Lloyds Harbor, Long Island. 

In one specimen from Centre Island, 
Cold Spring Harbor, Long Island, 61 3-7% 
of the variates belong to another than the 
type-pattern. Similar variations in the 
number of tentacles with their relation to 
the normal symmetry were noted. The 
mode of distribution of digits is three on 
the dorsal and ventral sides, respectively. 

Nine out of 17 experiments on regener- 
ation of the body and tentacles were suc- 
cessful. 


The effect of strychnine on the unfertilized eggs 
of the sea-urchin: T. H. Morean. 

When the unfertilized eggs of Arbacia are 
placed in sea water containing strychnine 
they will begin to segment in the course of 
three or four hours. Strychnine, either as 
an alkoid or as a sulphate, produces the 
same effect; the solubility of the latter be- 
ing nearly a hundred times greater than 
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that of the former. Saturated solutions 
were used. The eggs divide usually into a 
larger and a smaller part and the segmen- 
tation may continue through several subse- 
quent divisions. The result is the same 
whether the eggs are left in the solution or 
whether transferred after two to three 
hours to sea water. 

A certain time is necessary to start these 
changes in the eggs. Eggs left for one hour 
in the solution showed little subsequent 
segmentation, and even after one and a-half 
hours sojourn in the solution, only a few of 
the eggs divided after being returned to sea 
water. Richard Hertwig had shown that 
if the unfertilized eggs of a sea-urchin are 
put into sea water containing strychnine, 
that after a time the nuclear wall breaks 
down, a nuclear spindle forms around the 
chromosomes, and after division of the lat- 
ter, a new nucleus reforms. My own re- 
sults show that a nearly similar change 
takes place in Arbacia, but the chromosomes 
of many eggs separate after division and 
make two (or more) new nuclei. If this 
happens, a subsequent division of the pro- 
toplasm takes place. 

The changes brought about by the strych- 
nine have many points of resemblance to 
those that take place in the unfertilized 
eggs acted upon by certain salt solutions: 
magnesium, sodium or potassium chloride. 
In the latter instances I have tried to show 
that the transportation of the chromosomes 
is brought about by the astrospheres that 
appear in the egg and the number of new 
cells that form is, in general, in proportion 
to the number of astrospheres that are 
present in the egg. The latter being more 
numerous, produce a wider distribution of 
the chromosomes. 

The absence of these astrospheres in the 
eggs acted upon by the strychnine accounts 
for the fewer divisions of the protoplasm in 
these eggs. All of these substances pro- 
duce a slight shrinkage of the egg and it 
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seemed not improbable that the cleavage 
of the egg might be the result of the plas- 
molysis, especially since the fertilized egg 
also sets free water or some other fluid at 
the moment the spermatozoon enters. In 
order to test this possibility I tried the 
effect of different strengths of magnesium 
and sodium chlorides—percentages ranging 
from those that do not affect the eggs to 
those that kill the eggs in a few minutes. 
The results show that isotonic solutions of 
these two salts produce very different re- 
sults. The eggs will withstand a solution 
of magnesium chloride that was twice the 
strength of sodium chloride. This is the 
more surprising since the latter salt exists 
in sea-water in nearly ten times the quantity 
of the former. 

The results also show that it takes a 
weak solution very much longer to act 
than a stronger one. The length of time 
being out of all proportion to the plasmo- 
lyzing effect of the solution. Further, a 
solution so strong that it will kill the eggs 
in half an hour, will cause the eggs to di- 
vide in several parts if they are left in the 
solution for five minutes and then trans- 
ferred to sea-water. 

In a previous paper I have compared the 
action of these substances to the action of 
stimuli on a nerve or a muscle. A large 
number of very different kinds of stimuli 
will start a nerve-impulse or a muscular 
contraction, the result depending more upon 
the structure of the living part than upon 
the stimulus employed. The unfertilized 
egg of the sea-urchin is likewise in a state 
of unstable equilibrium prepared to undergo 
a definite series of changes along given 
lines. These changes can be started in 
several ways, and resemble more or less. 
perfectly the changes following fertilization, 
but I believe it would be as erroneous to 
compare the action of these substances di- 
rectly with the process of fertilization as it 
would be to affirm that the action of a 
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sudden blow on a muscle producing con- 
traction is the same as the normal nerve 
impulse received through the nerve. The 
result is more or less the same because the 
same mechanism is set to work in the 
muscle or in the egg, but it would be mis- 
leading to infer that, therefore, the stimuli 
are themselves alike because they produce 
nearly similar results. 


Reissner’s fibre in the canalis centralis of ver- 
tebrates. PorTER EDWARD SARGENT. 
Reissner in 1860 described in Petromyzon 

a cylindrical rod or fibre lying in the canalis 
centralis. His discovery was confirmed 
three years later by Kutschin who named 
it Reissner’s fibre. Its presence has since 
been noted in a considerable number of 
fishes by three other investigators. By 
these it has been generally considered an 
artifact formed by the coagulation of the 
cerebro-spinal fluid. 

Researches carried on during the past 
year has proved it to be a continuous fibre 
extending through the whole length of the 
canalis centralis and into the brain ven- 
tricles, and constituting an integral part of 
the central nervous system of all verte- 
brates. 

As its posterior end Reissner’s fibre gives 
off fine processes which pass peripherally 
between the epithelial cells forming the 
walls of the canal into the nervous sub- 
stances of the cord. Anteriorly it extends 
forward through the fourth ventricle to the 
anterior region of the third ventricle, where 
after dividing several times each, division 
enters the torus longitudinalis posterior 
and ventral to the posterior commissure. 
Within the torus the divisions of Reissner’s 
fibre divide many times, becoming event- 
ually distributed to the ectal region of the 
optic lobes. In cross section the fibre 
shows a thin myelin sheath, and the central 
portion has a punctate appearance. Stud- 
niscka’s recent deductions as to the nature 
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of the fibre are shown to be incorrect and 
drawn from insufficient data. 

The development in Amia and some other 
Teleosts has been worked out. Shortly 
after hatching some of the neuroplasts in 
the anterior portion of the optic tectum be- 
come differentiated, increasing greatly in 
size. By the second day after hatching 
these twenty to thirty cells send out pro- 
cesses which grow downward, penetrate into 
the third ventricle and growing posteriorly, 
coalesce to form Reissner’s fibre. By the 
end of the second day this has grown 
posteriorly through the aqueduct of Sylvius 
and by the third day through the whole 
length of the canalis centralis. 


The following papers were read by title: 

‘Ingestion of follicle cells by the ovarian 
ovum of the rat,’ by Maynard M. Metcalf. 

‘Newly found parallels between dino- 
saurs and birds,’ by Henry F. Osborn. 

‘Terminal nerve cells in the skin and 
fate of the lateral line organs in Amphibia,’ 
by C. L. Herrick. 

‘The nervous apparatus in the saccus 
vasculosus in Acipenser,’ by J. B. Johnston. 

‘The giant cells in the spinal cord of 
Catostomus,’ by J. B. Johnston. 

‘A suggestion as to the meaning of the 
periodical degeneration which occars in 
some compound ascidians,’ by Maynard M. 
Metcalf. 

‘ New observations upon the structure of 
Octonemus,’ by Maynard M. Metcalf. 

‘New England species of Glossophonia,’ 
by W. E. Castle. 

‘Notes on the tracheal system in Neu- 
roptera,’ by G. C. Scott. 

‘Demonstration of photomicrographs in 
cytology,’ by Katharine Foot. 

‘A case of regeneration of the end of a 
human finger,’ by W. E. Ritter. 

‘On the multiplication of arms in the 
twenty-rayed starfish Pycnopodium helian- 
thoides,’ by W. E. Ritter. 


‘ : 
t 
/ 
‘ 
é 
ae 
4 
~ 


FEBRUARY 2, 1900.] 


‘Notes on regeneration and regulation in 
Planarians,’ by F. R. Lillie. 
J. 8. Kinesiey, 
Secretary. 


SCIENTIFIC BOOKS. 


Leitfaden der Kartenentwurfslehre fiir Studierende 
der Erdkunde und deren Lehrer bearbeitet von 
Pror. Dr. KARL ZOPPRITZ in zweiter neube- 
arbeiteter und erweiterter Auflage herausge- 
geben von Dr, ALOIS BLUNDAU.  Erster 
Theil: Die Projectionslehre. Mit 100 Fig- 
uren und zahlreichen Tabellen. Leipzig, B. 
G. Teubner. 1899. 

The first edition of Zoppritz’ ‘ Leitfaden der 
Kartenentwurfslehre,’ a volume of 162 pages, 
appeared in 1884, and treated of projections, 
topographical drawing, plotting of itineraries 
and other matter more remotely connected 
with the construction of maps, such as the as- 
tronomical determination of geographical posi- 
tions, constructions of geometrical curves, etc. 
The reputation of the author and the variety of 
contents secured a favorable reception to the 
volume, but it is a singular fact that its chief 
merit, that of opening a warfare upon the 
almost universal practice of misusing projec- 
tions, should have been the least appreciated. 
Zoppritz was the first one in Germany who 
recognized the far-reaching importance of 
Tissot’s investigations concerning distortions of 
projections and utilized them for his work, but 
the innovation was coldly received by German 
geographers. It was not until two years after 
Zoppritz’ death, in 1887, that Hammer took 
up the fight and by his masterly translation of 
Tissot’s mémoire succeeded in securing foothold 
for Tissot’s ideas in the German scientific mind, 
and thus removed the last doubt about an ulti- 
mate victory of the principle ‘‘ that the proper 
selection of a projection for a special pur- 
pose is not, like fashion, a matter of custom 
and taste, but dictated with analytical rigor,”’ 
and thus prepared the way for a new edi- 
tion of Zéppritz’ ‘ Leitfaden.’ The first part 
of this new edition, now in our hands, treats 
of projections exclusively and will be fol- 
lowed by a second volume, devoted to topo- 
graphical drawing. No disparagement of the 
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memory of Zéppritz is implied, but a tribute 
is paid to the sound judgment and industry 
of his successor, Blundau, for the proper as- 
similation of the new information and experi- 
ence accumulated since Zéppritz’ death, if I 
make the statement that the present edition 
is superior to the first one by a more exhaus- 
tive and systematic treatment of the subject in 
hand, by a general application of Tissot’s tests 
and by the subordination of mere geometrical 
construction to computation. 

The ‘ Leitfaden ’ was designed primarily as a 
guide to students and professors of German uni- 
versities ; and it is a significant indication of the 
conditions prevailing in these institutions, that 
Zoppritz should have deemed it necessary to 
apologize for the introduction of two or three 
formulas of spherical trigonometry, and that 
Blundau should make it a rule to avoid 
calculus; and in several instances, such as in 
giving the formula for equatorial distances in 
Mercator’s projection, to rather omit the proof. 

In passing over the contents of this volume in 
cursory review, I propose to pause only when 
meeting meritorious projections, which appear > 
to have been neglected in this country, or such 
as recommend themselves to cartographers for 
special purposes. 

Azimuthal projections.—This class of projec- 
tions, although of considerable antiquity, has 
of late years become almost totally neglected. 
Many of them possess peculiar properties not 
found in any other projections which make 
them well suited for special purposes. Blundau 
introduces a very salutary departure from the 
usual practice of treating these projections 
separately by stating their common properties 
and the distinguishing features of each kind. 
It isa common property of all azimuthal pro- 
jections that every point on the surface to be 
represented is shown in its true azimuth from a 
central point, and the distinguishing feature of 
each kind is the particular function of the 
spherical zenith distance of the point from the 
center of the map which is adopted as a measure 
of its distance, or m= f (6), where m represents 
the radius or distance from the center of the 
map, and d the zenith distance. The first pro- 
jection coming under consideration is Postel’s, 
in which the distances are given by the arcs 
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(m=are 5). No projection can be devised 
which gives all distances correctly ; Pcstel’s 
gives the correct distance from one point, the 
center of the map ; but for a limited area, even 
one as large asthe United States which requires 
zenith distances of 21°, the error in distances 
is much less than in any of the other projec- 
tions in common use, not excepting the poly- 
conic, and it is to be greatly recommended for 
such maps as railroad and post-route maps. 
The most important one of these projections 
however is Lambert’s equivalent, which gives 
distances by the chord (m= 2 sin 3d), because 
it gives true areas which for most ordinary pur- 
poses is the most desirable requisite. It would 
be most admirably suited for census purposes ; 
for accuracy of distances it is inferior to the pre- 
ceding one but superior to the polyconic. [ For 
20° zenith distance Blundau gives the elements 
of linear distortion for Postel’s as follows: Tan- 
gential direction a=1.021 ; central direction b= 
1.000, and for Lambert’s a = 1.015, b= 0.985. ] 
In the gnomonic projection radial distances are 
given by the tangents of the zenith distances 
(m=tang 6) it has the valuable property pos- 
sessed by no other projection, that all great 
circles are represented by straight lines. For 
this reason it is a valuable adjunct to sailing 
charts, and the Hydrographic Office has pub- 
lished charts of all the great oceans on this pro- 
jection. This is also a perspective projection 
with the point of view at the center of the 
earth. The orthographic projection, in which 
the sines of the zenith distances are taken as 
radii (m=sin 4) may also be regarded as a per- 
spective one, it interests us only in so far as all 
lunar charts are constructed on it, in fact, can- 
not be constructed on any other. The stereo- 
graphic projection which has the formula m= 
2 tang 4/6 deserves mention on account of its 
antiquity, having been already used by Hip- 
parchus (160-125 B. C.), and it is the only 
azimuthal projection which has no angular 
distortion or in which every circle is projected 
asacircle. It may also be treated as a per- 
spective projection if the point of view is taken 
on the surface and the earth is assumed to be 
transparent ; the map will then appear reversed 
like the type of a print. Amongst the conven- 
tional azimuthal projections I wish to call 


[N.S. Von. XI. No. 266, 


attention to one proposed by Hammer in Peter- 
mann’s Mitt. of 1892, which consists of a Lam- 
bert’s azimuthal hemisphere converted into a 
full sphere by a manipulation suggested by 
Aitow. This projection appears to be well 
adapted to replace the Mercator projections in 
atlases of Physical Geography, and has the ad. 
vantage over Moll weide’s, so often used for that 
purpose, that angular distortions are greatly re- 
duced, besides being, like the latter, equivalent. 

Conical Projections.—The transition of azi- 
muthal projections into conical projections is 
effected by substituting the apex of the devel- 
oping cone in the place of the center of the 
map, and by reducing the azimuthal angles ina 
common ratio, i. e., multiplying them by a con- 
stant factor, which in the ordinary conical pro- 
jection is the cosine of the polar distance of the 
tangent parallel. This ordinary conical projec- 
tion in which the central parallel and the dis- 
tances between the parallels only preserve their 
relative values, while all other parallels and 
areas are exaggerated, should be used only 
where facility of construction is the principal, 
and accuracy a subordinate consideration. Two 
different methods are in use for compromis- 
ing the exaggeration of the parallels. In the 
first one two parallels instead of one are given 
their true dimensions, one at half the distance 
between the lowest parallel and the middle 
one, the other at half the distance between 
the middle and highest parallel. The radii of 
the concentric parallels are prescribed by the 
condition that the latter shall retain their true 
distance from each other. This method is 
usually called that by an intersecting cone, which 
designation is misleading for the reason that the 
cone thus constructed is an ideal one which can- 
not be directly applied to the sphere; Blundau 
proposes to call it the De L’ Isle conic projection 
after the French astronomer who made the first 
use of it. The second modification of the con- 
ical projection which is also frequently used in 
atlases, was devised by Mercator and should 
be called after him. Here also two parallels 
are given in their true dimensions, just as in the 
preceding projection, but the radii of the con- 
centric parallels are not those of an ideal cone, 
but those furnished by a cone tangent to the 
middle parallel ; the meridians no longer cross 
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the parallels at right angles, nor do they meet 
in one point, the apex of the developed cone. 
By sacrificing the equidistance of the parallels, 
conical projections may be constructed which are 
either equivalent or conformal (without angu- 
lar distortions) and yet retain either one or two 
true parallels.. Lambert and Gauss have de- 
voted considerable study to these projections ; 
but there is one, devised by Albers in 1805, 
which has equivalence and two true parallels, 
qualities which should entitle it to special con- 
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Association’ should persist in making use of 
Bonne’s projection in their reports. 

Regarding the polyconic projection, devised 
by the Coast Survey and very extensively used 
in this country, Blundau has not much to say 
that might be considered as very flattering. He 
says in substance that the distortion which in 
the equi-distant conic projections is most per- 
ceptible near the upper and lower borders is 
here shifted to the more distant parallels, and 
that it is of real advantage only when applied 
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sideration, but hitherto it has not received any 
special trial. Amongst the pseudo or conven- 
tional conical projections, Bonne’s occupies the 
first rank ; although as long ago as 1880, Tissot 
exposed its glaring defects, it has nearly up to 
the present date retained almost undisputed 
possession of the principal atlases. This has 
sometimes been ascribed to undue French influ- 
ence, but it may just as well be a consequence 
of custom and convenience. It is somewhat 
Surprising ‘that after all that has been said by 
Tissot and Zéppritz the ‘Geodetic International 


to the representation of regions of predomina- 
ting meridional dimensions. It is a fact that in 
maps of the United States on this projection, like 
those issued by the General Land Office, the 
Geological Survey and the Census, the exagger- 
ation ofthe meridians and areas near the At- 
lantic and Pacific borders reaches fully 64 per 
cent., which is nearly three times as much as 
might be considered a fair allowance, and it 
seriously interferes with the use of these maps for 
the measurement of either distances or areas 
near these borders. But there are several 
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methods by which the undoubted advantages 
of the polyconic projection can be preserved and 
its disadvantages greatly reduced, to which 
Blundau cannot be an entire stranger. One 
way would be not to adhere strictly to one cen- 
tral meridian, but in the case of an oblique map 
to shift the apices of the tangent cones in such a 
manner that the central meridians pass as nearly 
as may be through the middle of the map; the 
meridians would then assumeaspiral shape. I 
have used this method on several occasions, but 
Hammer is the first one, I believe, who has 
called public attention to it. If the map should 
have a predominating east and west dimension, 
the developing cones may be applied in a trans- 
verse position ; some great circle passing cen- 
trally through the map might be treated as a 
central meridian and the poles might be trans- 
ferred to the equator. In the accompanying 
sketch I have constructed a projection of the 
United States on this principle ; the 95° long. is 
substituted for the equator and the great circle, 
which in lat. 39°, is perpendicular to the 
meridian of 95°, is taken as central meridian. 
The distortion, which in an ordinary polyconic 
projection, accumulates near the right (east) 
and left (west) borders is here transferred to 
the vicinity of the upper (north) and lower 
(south) borders.* It may not be amiss to 

mention that for certain purposes Blundau 
has recommended the employment of abnormal 
conic projections, in which case the axis of the 
cone does not coincide with the axis of the 
earth and gives as illustration a map of Africa, 

in which the point in which the equator in- 
tersects the western coast of the continent is 
chosen as apex of the cone. On this projection 
the elements of distortion show very favorable 

 *Im the polyconic projection the lines of equal 
linear (and areal ) distortion are parallel to the central 
meridian, and the distortion for modern distances 
increases as the square of the distance from this line. 


A 2 
[Distortion == 0.01 ( a7) where A = distance from 


central meridian in degrees of arch of great circle. ] 
Since the distance across the United States from north 
to south, is only ‘about three-fifths of that from east to 
west, it follows that by the above manipulation the 
maximum of distortion is reduced from 6} per cent. 
to about 24 per cent. 
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conditions, but it has the serious defect of 
leaving a blank space by the complete de- 
velopment of the cone on a plane, and since 
Hammer has shown in Petermann’s Mitt. of 
1894, that just as favorable conditions may be 
attained by an equivalent azimuthal projection, 
the application of abnormal conic projections 
does not appear to deserve much encourage- 
ment. The polyhedral projection has a trap- 
ezoidal shape. It is now generally adopted in 
Europe for the single sheets of serial publica- 
tions of government surveys on a large scale 
(between 1/20000 and 1/100000) ; it is similarly 
used by the U. 8. Geological Survey, and has 
been proposed by Penck for the prospective map 
of the world on the one millionth scale. It isthe 
shape which any part of the earth’s surface, en- 
closed by two parallels and two meridians will 
assume in many kinds of projections now in 
use, provided the size of the section is small 
enough (not more than 15 or 30 minutes or 
one degree of latitude and longitude) to allow 
the substitution of the chord for the are 
of the parallels. Consequently this so-called 
polyhedral projection, properly speaking, is 
no projection at all; the separate sheets may 
be joined in different ways, such as will conform 
to either a polyconic or to a simple tangent 
conical projection. 

Cylindric Projections.—The transition from 
conic to cylindric projections takes place when 
the constant factor (n) of the azimuthal angle 
becomes 0. In this case the meridians become 
straight parallel lines and the contact occurs at 
the equator. This great circle as well as the 
parallels appear also as straight lines, intersect- 
ing the meridians at right angles. These con- 
ditions are common to all cylindric projections, 
and the only difference between the several 
varieties consists in the particular function of the 
latitude y=f(%) which is adopted as measure 
for the distance of the parallels from the equa- 
tor. If the meridional ares are given in their 
true dimensions (y = arc ¢) we have the square 
projection which should not be used for more 
than 15° from the equator. For broader zones 
an ‘intersecting’ cylinder should be substituted 
(corresponding to the intersecting cone of the 
De Lisle’s projection) which will transform the 
square into a rectangular projection. The cylin- 
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der may also be made tangent to a meridian 
instead of the equator by which the square pro- 
jection is changed into Cassini’s, which, for mod- 
erate distances from the central meridian, great- 
ly resembles the polyconic. Cylindric projections 
may also be made equivalent (y= sin o), when 
we obtain Lambert’s equivalent cylinder projec- 
tion, but it is only when it assumes that shape 
(called conformal by Gauss and autogonal by 
Tissot), in which there is no angular distortion, 
or in which the elementary arcs of longitude and 
latitude preserve their relative dimensions, when 
y =log nat. tang (45°+39), that this projec- 
tion, as the Mercator, has attained an impor- 
tance which putsall others into theshade. The 
vexatious question of nearly fifty years stand- 
ing whether the Mercator or polyconic pro- 
jection offers greater advantages for hydro- 
graphic charts, does not appear to have been 
finally settled yet. Granting that sailing by 
the orthodrome is preferable to sailing by the 
loxodrome, and that the polyconic gives the 
orthodrome in a more nearly straight line than 
the Mercator, this departure from a straight 
line may assume sufficient proportions to render 
the polyconie chart unreliable while, with the 
positive knowledge that, with the exception of 
Meridians and the equator, all great circles are 
curves on the Mercator chart, no sailor will 
meet with any difficulty in laying down ortho- 
dromes on a Mercator chart without calculations 
with the assistance of a gnomonic chart; but 
the chief argument in favor of Mercator charts 
will always remain the facility of laying down 
positions and courses. For hydrographic charts 
which are not intended to be used as sailing 
charts, or which are on such large scales that 
the sea area occupies but a narrow margin, the 
employment of theMercator projection should be 
avoided for the reason that the differences with- 
in the narrow limits between the two contend- 
ing classes of projections are sufficiently small 
to allow the use of a polyconic for the same 
purpose as the Mercator chart, but they are 
great enough to render a Mercator chart unfit 
for most of the uses a map may be put to, such 
as the measurement of distances and areas. 
Another very extensive use to which the Mer- 
cator projection has been put is for planispheres 
in atlases, especially for the purpose of dis- 
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seminating and illustrating information ‘of 
statistical or physical nature, and here Blundaw 
is slightly mistaken if he assumes that in’ ‘this 
capacity it could very properly be superseded 
by projections of less objectionable features. 
For many purposes, for meteorological charts 
for instance, it is of greater importance to have 
the cardinal directions, north and south, east 
and west always point the same way and re- 
main parallel to the borders of the chart, than 
to have correct areas and to have these lines 
run in every possible way. The objection so 
frequently raised against the Mercator projec- 
tion that it does not furnish any indications for 
the courses of great circles, may readily be over- 
come by constructing on transparent paper a 
system of great circles which intersect the 
equator in two opposite points. If, however, 
the Mercator chart is used to illustrate condi- 
tions in which correctness of area is more im- 
portant than parallelism in identical bearings, 
like those showing density of population, or the 
distribution of animals and plants, it may very 
properly be superseded by others of an equiva- 
lent nature; if no other, by Mollweide’s which 
is very easily constructed, and always available. 

The closing chapter about projections treats 
of the selection of one with least distortion and 
gives a résumé of the results of Tissot’s inves- 
tigations with tables giving the relative values 
of the elements of ‘deformation’ for the prin- 
cipal projections in use, reducing the formerly 
often troublesome question about the relation 
of a projection for a special purpose to one of 
easy solution. But this applies only to maps 
embracing large areas, as those of continents ; 
the question about the projection with least 
distortion for areas of restricted size, such as 
European countries, does not admit of a general 
solution, but has to be solved for each country 
separately and this solution is definite. In no 
such case would the projection be one admitting 
geometrical construction ; it would be one en- 
tirely dependent upon analysis. 

Having carefully perused the volume from 
beginning to end, I conclude that it is an emi- 
nently practical book and gives to the cartog- 
rapher all the information he may possibly 
need regarding the nature of projections and 
their constructions ; but it is because of this 
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utilitarian tendency, together with Blundau’s 
manifest aversion to cross the threshold of 
higher mathematics, that to the disciples of 
Gauss, Lagrange and Tissot (who care more for 
the theory than for the application of pro- 
jections), the treatment of ‘autogonal’ or ‘ con- 
formal’ projections is not altogether satisfac- 
tory. He should have introduced the elements 
of the theory of functions without which a 
proper treatment of these projections is impos- 
sible. Heshould at least have said that the 
coérdinates of a sphere (u, v) are connected 
with those (x, y) of Mercator’s projection by the 
relation 


x + iy=u-+ log tang (7+ z) 


and that by suitably taking 4, the codrdinates of 
any other autogonal projection (X, Y) are given 
by the relation 


X+iY=® (x + iy). 


If ¢( )=e** a stereographic projection 
is obtained in which the north or south pole is 
the centerofthemap. If to this stereographic 
projection we apply ®?( )=—K+cn-* ), 
we obtain Peirce’s quincuncial projection, etc. 

A. LINDENKOHL. 

December 28, 1899. 


The Evolution of General Ideas. By Tu. Risor. 
Translated by FRANvES A. WELByY. Chicago, 
Open Court Publishing Company. 1899. Pp. 
231. 

The scope and mode of treatment of Pro- 
fessor Ribot’s monographs are well known; and 
this one follows closely the general plan of those 
which have preceded it. The topic itself isa 
most interesting one; the genesis of the powers 
of abstraction and the evolution of the general 
ideas which represent the fruit of such abstrac- 
tion. The material for the early forms of the 
process is to be found in the mental operations 
of animals, of children and savages, and of 
deaf-mutes before education. These have, in 
common, the absence of words and the depend- 
ence of the abstraction upon the generic images 
formed by sense-experiences. The intermedi- 
ate stage involves the use of words and is re- 
flected in the character and growth of language. 
The word fixes the material basis of the ab- 
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straction and aids the mind in focusing upon 
the ‘abstracted’ relation. In the highest 
stages of abstraction the element of repre- 
sentation has faded away, and the word practi- 
cally constitutes its entire content. Follow- 
ing the description and illustration of these 
processes is a special consideration of the de- 
velopment of the special concepts of number, 
space, time, cause, law and species. The funda- 
mental insistence upon experience as the basis 
of such development and the suggestiveness of 
the genetic point of view find apt application 
in this part of the thesis. 

But in spite of a well-chosen theme and of a 
discerning utilization of the literature; inspite 
of much interesting material and suggestive 
modes of treatment, the general impression of 
the book is a rather unsatisfactory one. There 
is a judicious occupation of points of advantage ; 
skirmish lines are thrown out in various direc- 
tions, a campaign ia carefully planned—and the 
planning is rather too freely discussed—but there 
is no vigorous nor successful attack upon the real 
stronghold of the situation. None the leas, the 
monograph will be a helpful one to the student, 
who will appreciate the significance of the 
problem, as Professor Ribot outlines it, and 
who will be led by the interest of the exposition 
to assimilate the essential factors involved in 
the growth and functioning of the powers of 
abstraction. His attention may be specially 
directed to a point touched upon in the last chap- 
ter, but worthy of more extensive treatment ; 
namely, that the criterion of the utility of ab- 
straction is not to be sought merely in its products 
—such as the higher mathematics or metaphysics 
—but as well in the process itself, by which the 
individual learns to focus the attention at will 
upon any aspect of a complex experience which 
may become important. And, in the same 
chapter, he should not overlook the suggestive 
delineation of the parts played by theory and 
practice, by the incentive of genius and by 
gradual development, in the actual history of 
the sciences depending upon abstraction. 

Of the translation, the best that can be said 
is that it is barely satisfactory. A good trans- 
lation of a psychological work involves the ab. 
sorption and re-expression of the author’s 
perspective of ideas, not of his words alone ; 
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abundant Latinisms, ambiguous phrases, and 
awkward statements reveal that this process 
has not been very successfully accomplished in 


the present instance. 
JOSEPH JASTROW. 


UNIVERSITY OF WISCONSIN. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


THE New York Botanical Garden has begun 
the publication of a monthly journal to contain 
notes, news and untechnical articles of general 
interest. Itis edited by Dr. D. T. MacDougal, 
director of the laboratories, and is sent free to 
membersoftheGarden. The first number, con- 
taining sixteen pages, opens with an article on 
the Museum building by Dr. N.L. Britton, witha 
plate, and this is followed by short unsigned 
articles on ‘ Codperative Forestry,’ ‘ Etiolated 
Plants as Food,’ ‘Micorhizas of Orchids’ and 
‘Colors.’ At the end there are notes on re- 
cent accessions to the Gardens and on other 
subjects of botanical interest. The New York 
Botanical Garden now has four series of publi- 


cations. The Journal just mentioned, the Bul- 
letin, containing official documents and technical 
articles, Memoirs and Contributions, the latter 
being reprints from other journals. 


THE December number of the Bulletin of the 
American Mathematical Society contains a report 
of the October meeting of the Society, by the 
Secretary; ‘Note on the Simply Transitive 
Primitive Groups,’ by Dr. G. A. Miller; ‘On the 
Commutators of a given Group,’ by Dr. G. A. 
Miller; a review of Oltramare’s ‘Calcul de 
Généralization,’ by Professor E. O. Lovett; 
‘Shorter Notices’; ‘ Notes’; ‘ New Publication.’ 
The January number of the Bulletin contains 
the Presidential Address of Professor R. 8. 
Woodward. ‘The Century’s Progress in Pure 
Mathematics,’ delivered at the annual meet- 
ing of the Society, December 28, 1899; ‘The 
Status of Imaginaries in Pure Geometry,’ by 
Professor Charlotte Angas Scott; ‘ Notes’; 
‘ New Publications.’ 


SOCIETIES AND ACADEMIES. 
GEOLOGICAL SOCIETY OF WASHINGTON. 


AT the 94th meeting and 7th annual meeting, 
held December 13, 1899, the following officers 
were elected for the ensuing year: President, 
Whitman Cross; Vice-Presidents, J. 8. Dilller, 
C. W. Hayes; Treasurer, M. R. Campbell ; 
Secretaries, F. L. Ransome, David White; 
Members-at-large of the Council, G. P. Merrill, 
Bailey Willis, A. H. Brooks, Waldemar Lind- 
gren, G. O. Smith. 


THE 95th regular meeting was held January 
10,1900. Under informal communications Mr. 
G. P. Merrill exhibited and briefly described 
a nepheline-melilite-basalt from Rocky Hill, 
Oahu, where it had been found in place by 
Professor C. H. Hitchcock. It was stated that 
while a rock of this type had been previously 
described by Wichmann and others from frag- 
ments brought by vessels as ballast, this was, 
it was believed, the first discovery of the rock 
in place. 

Under the regular program the following 
papers were presented : 

(1) Mr. Joseph A. Taff: ‘ Structural Features 
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of the Ouachita Mountain Range in Indian 
Territory.’ 

This mountain range is 200 miles long and 
trends west from the vicinity of Little Rock, 
Arkansas, into Indian Territory. It is sepa- 
rated from the Ozark uplift on the north by the 
east and west trough of the Arkansas valley. 
It is abruptly terminated on the east by the 
Tertiary overlap of the Mississippi embayment. 
The Cretaceous peneplain comes up on the south 
side of the range and Cretaceous rocks conceal 
much of the structure. On the west the strike 
of the folds turns toward the south, and the 
latter pass under Cretaceous sediments. As 
far as known, the rocks involved in the Oua- 
chita uplift are Silurian shales, sandstone, lime- 
stone, and novaculites—2560 feet; Lower 
Carboniferous (Branner)—18,480 feet; and 
Upper Coal Measures—5300 feet; making a 
column nearly five miles in thickness. The 
sandstones become thicker and coarser toward 
the south. 

The structure of the range is Appalachian. 
In the center of the range the folds, in massive 
sandstone, are wide and long. Near the pe- 
riphery the folds are shorter and generally over- 
turned, compressed and faulted. Some of the 
faults have vertical displacements of several 
thousand feet. The uplift began before or dur- 
ing the Carboniferous and culminated after that 
period. 

(2) Mr. Geo. P. Merrill: ‘The Gem Mines 
near Bakersville, North Carolina.’ Specimens 
were shown and a brief account given of the 
pegmatitic veins in which the beryls (emeralds 
and aquamarines) occur. 

(3) Mr. Arthur C. Spencer : 
Form of Talus.’ 

In some of the high basins of the San Juan 
Mountains, Colorado, the encircling cliffs have 
supplied at certain points an excess of débris, 
which has advanced across the floor of the 
glacial cirque as a tongue, simulating the form 
of a small glacier. The slope of these lobes 
may be as low as one in six, and their thickness 
may reach fifty feet. The surface of the talus- 
stream shows, in each case, a series of roughly 
concentric ridges, suggestive of differential and 
periodic downward movement. The chief force 


‘A Peculiar 


involved has doubtless been gravity, acting 
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upon the mass of loose rock. The movement 
within the mass may, however, have been facili- 
tated by interstitial ice derived from sifting 
snow or percolating water. 
F. L. RANSOME, 
DAVID WHITE, 
Secretaries. 


BIOLOGICAL SOCIETY OF WASHINGTON. 
316TH MEETING, SATURDAY, JANUARY, 13TH. 


W. R. Maxon exhibited an abnormal flight 
feather from the peacock, in which the shaft 
was double for nearly its entire length. 

William Palmer exhibited a series of speci- 
mens of Onoclea sensibilis showing variations 
due to conditions of environment, such as shade, 
exposure to light, moisture or dryness. 

Vernon Bailey told ‘ Where the Grebe Skins 
come from,’ and how the birds are killed by 
thousands among their nests on the lakes of 
eastern Oregon and California. Three species, 
the western, the eared, and the pied-billed 
grebe were found breeding among the tules in 
the shallow waters of Tule Lake, California, 
and here the hunters were engaged in shooting 
the old birds, stripping the skins from their 
breasts and shipping them to San Francisco. 
From twenty to fifty cents were received for a 
skin and the hunters were making from twenty 
to thirty dollars a day. At the present rate of 
destruction the birds will not last many years 
and the speaker raised the question, can they 
not be protected ? 

William Palmer spoke of ‘the Ferns of the 
Lower Shenandoah Valley,’ illustrating his re- 
marks by specimens, showing their variation as 
compared with similar species from the vicinity 
of Washington due to the conditions under 
which they grew. In the case of every species 
but one the valley habitat was the dryer of the 
two resulting in the production of narrower 
fronds and less herbaceous plants. The de- 
forestation of the valley and the grazing of 
sheep and cattle have caused the almost com- 
plete extermination of ferns, except in favored 
and very rocky localities, among the limestone 
bluffs and mountain streams. Many species 
common about Washington, and growing luxu- 
riantly in wooded situations, were either absent 
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or represented by few examples and these re- 
duced in size and starved. 

J. W. Daniels described ‘ Zoological Collect- 
ing in Cuba’ speaking of the richness of the 
fauna and the difficulties that attended the work 
owing to the thickness of the vegetation. 

E. L. Morris presented ‘a Revision of the 
Species of Plantago, commonly referred to P. 
Patagonica Jacq.’ stating that a number of dis- 
tinct species had been combined under this 
name or its variety gnaphalioides, some of which 
were as yet undescribed. The species could 
be divided into two groups, distinguished by 
the form of the bracts, Plantago Patagonica, the 
speaker stated did not occur in North America. 

T. W. STANTON, 
Secretary. 


WASHINGTON CHEMICAL SOCIETY. 


THE regular meeting was held on January 
11, 1900. The following officers were elected 
for the ensuing year: President, Dr. H. C. 
Bolton ; Vice-Presidents, Mr. V. K. Chesnut, 
Dr. Peter Fireman ; Secretary, Mr. William H. 
Krug; Treasurer, Mr. W. P. Cutter ; Executive 
Committee, the above officers and Messrs. Wirt 
Tassin, E. E. Ewell, H. N. Stokes, F. K. 
Cameron and W. F. Hillebrand. 

WILLIAM H. Krve, 
Secretary. 


THE NEW YORK SECTION OF THE AMERICAN 


CHEMICAL SOCIETY. 

In addition to the program as announced 
for the January meeting of the New York Sec- 
tion of the American Chemical Society, Dr. 
George F. Barker, of the University of Penn- 
sylvania and a past president of the Society, 
was present and made a very interesting ad- 
dress on the more recent developments growing 
out of the Réntgen ray investigations, describ- 
ing and exhibiting a sample of radium or 
‘Radio-Active Substance A,’ as named by the 
German chemists who are working on the sub- 
ject. This substance emits rays which cause an 
impression of feeble phosphorescence to the eye, 
but which are not light. In other words, they 


are rays which cannot be reflected nor refracted. 
Nor can they be prevented from acting on a 
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photographic sensitive plate by three thick- 
nesses of black paper added to as many thick- 
nesses of orange yellow paper; and images 
were shown on a plate which had been made 
through all this thickness of protective cover- 
ing. 

Few people have had the opportunity of see- 
ing this substance, and Professor Barker’s ad- 
dress was listened to with the closest attention. 

Mr. Allen Hazen exhibited lantern slides 
‘ Illustrating Filters for Purifying Public Water 
Supplies,’ many of them taken in different for- 
eign cities, but the largest number showing the 
process of construction and the finished work of 
the immense covered filter beds at Albany, 
which are capable of delivering about 9,000,000 
gallons a day. 

J. A. Mathews read a paper on ‘ Laboratory 
Method for Continuous and Uniform Generation 
of Acetylene and its Purification’ and ‘ Upon 
the Carbide of Gold’; C. W. Volney, ‘On the 
Reactions of Alkalis with the Cellulose Nitrates. 

Dr. McMurtrie, the recently elected presi- 
dent of the society at large, was present, and 
made a short address, expressing his apprecia- 
tion of the honor conferred by his election, and 
the hope that he would receive the hearty co- 
operation of all the Sections of the Society. 

Nearly one hundred members and friends 
were present, and the first meeting of the new 
year gives promise of increasing interest and 
enthusiasm in the work of the Section and of 
the Chemists’ Club, the rooms of which prove so 
satisfactory for the purposes of the Club as well 


as for the meetings. 
DURAND WOODMAN, 


Secretary. 


ZOOLOGICAL CLUB, UNIVERSITY OF CHICAGO, 
MEETINGS OF OCTOBER AND NOVEMBER, 1899. 


AT the first session of the Club on October 
18th a paper entitled, ‘‘ The Significance of the 
‘Spiral Type’ of Cleavage’’ was read by Mr. C. 
M. Child. The paper was the result of ob- 
servations upon the cleavage of Arenicola and 
Sternaspis supported by a comparison with the 
cleavage of other forms which show the same 
type. The principal points urged are briefly 
as follows: the cleaving egg must be re- 
garded as an organism, not merely as a cell 
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colony or cell mosaic. Differentiation and cell 
division, even in the spiral type of cleavage, 
are independent phenomena, though they may 
coincide more or less closely in point of time. 
The spiral type must have been originally due 
to mechanical causes, but is certainly, at pres- 
ent, hereditary. It is followed by a bilateral 
form of cleavage which is morphogenetic in 
character, i. e., the direction and time of di- 
vision and the size of the cells all contribute di- 
rectly to the establishment of form in the 
embryo. This bilateral cleavage has encroached 
upon the preceding spiral period in consequence 
of a condensation of the process of develop- 
ment. The determinate character of the cleav- 
age makes possible the massing of large amounts 
of material in certain cells, which thus become 
centers of distribution, but this segregation is 
quantitative rather than qualitative so far as 
‘organ forming material’ is concerned. An 
adequate conception of the extreme plasticity 
of the cell is necessary for a satisfactory in- 
terpretation of the phenomena of spiral cleav- 
age. 

The second session of the Autumn Quarter 
was held November Ist. Mr. R. H. Johnson 
read a paper reviewing and criticising some of 
the recent statistical literature upon the sub- 
ject of variation. A second paper was con- 
tributed by Mr. E. R. Downing reviewing the 
experiments of Loeb, Morgan and others on 
the production of cell division and development 
in unfertilized eggs by chemical reagents. 

At the third session, November 15th, Mr. J. 
M. Prather contributed the results of his study 
upon the development of the hypophysis in 
Amia. The hypophysis arises about one hun- 
dred and sixty hours after fertilization, as a 
local differentiation of hypoblastic cells in the 
dorsal wall of the fore-gut far back of the point 
of union of fore gut with stomodzeum. Here 
the base of the fore-brain is in very close con- 
tact with the hypoblast, and this fact indicates 
that its point of origin is determined by phys- 
ical factors. Lobes begin to form about the 
fifteenth day and by the thirty-fifth day the 
organ is much lobed, chiefly around the edges. 
The first lumen appears near the center during 
the ninth day, while others form in the lobes 
as they arise. The lumina appear to have 
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no communication with each other or with 
the exterior. Neither blood-vessels nor nerves, 
nor glandular secretions could be found in it at 
the latest stage examined. The saccus vascu- 
losus begins to form about the tenth day, as an 
evagination at the posterior lower angle of the 
infundibulum and grows backwards under the 
base of the hind-brain. It is thus quite remote 
from the hypophysis at all stages. Granular 
secretions were found in it as early as the 
twenty-second day. It is inferred that what 
Kupffer considered the earliest stage of the hy- 
pophysis in Acipenser is the anterior divertic- 
ulum of the fore-gut which is metamorphosed 
into the adhesive organ. 

The second paper, read by Miss Anne Moore, 
was an account of the morphology and life his- 
tory of Dinophilus, D. Gardineri, found at 
Woods Holl. Miss Moore succeeded in observ- 
ing the actual encystment of Dinophi/us, thus 
accounting for the sudden disappearance of the 
animal noted by other authors. 

The fourth session, November 29th, was de- 
voted to a paper by Mr. V. H. Lowe entitled, 
‘Photographing Insects and other Animals.’ 
Mr. Lowe described in detail the apparatus and 
methods employed in photographing animals in 
the field and in the laboratory, including both 
living and mounted specimens. The paper was 
illustrated by a number of the author’s lantern 


slides. 
C. M. CHILD. 


OTTAWA FIELD-NATURALISTS’ CLUB. 


THE third of the series of Winter Svirées was 
held in the Assembly Hall of the Y. M. C. A. 
on January 9th. There was a good attend- 
ance of members and strangers. Zoology, or- 
nithology and geology formed the topics of 
the evening. Professor E. E. Prince, B.A., 
F.L.S., Commissioner of Fisheries for Canada 
gave a most instructive paper ‘On the Com- 
parative Anatomy of the Ear,’ in which he 
traced the unity of arrangement in the struc- 
ture and mechanism of that organ from the low- 
est organism up to the highest, specially adapted 
to receive vibrations and impart them to the 
nerves connected therewith. By means of @ 
beautiful series of exquisitely prepared original 
slides thrown upon the screen, Professor Prince 
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illustrated the anatomy of the ‘true ear’ in jelly- 
fishes, mollusks, birds, fishes, snakes and 
vertebrates. An interesting discussion fol- 
lowed this paper in which Messrs. Kingston, 
Evans, R. B. Whyte, besides the lecturer, took 
part. 

Mr. Andrew Halkett of the Marine and Fish- 
eries Department, then read his paper ‘On 
Gannets and Cormorants, with special refer- 
ence to Canadian forms.’ His paper was full 
of interesting notes of observations in the field 
aud on the shores of the Atlantic and Pacific 
in British North America, 

(1) ‘ Note on the Occurrence of Remopleuri- 
des in the Upper Trenton (Ordovician) of Ot- 
tawa, Canada; (2) ‘On a new species of Tur- 
ri/epas from the Trenton limestone of Governor’s 
Bay, Ottawa, Canada,’ are the titles of two 
brief papers presented by Dr. H. M. Ami. 
Brief deseriptions of each were given and the 
salient points of dffference between them and 
their nearest allies indicated. The Remopleu- 
rides is new and nearer R. Canadensis, Billings 
of the Chazy, whilst the Turrilepas (opercular 
valve) is distinct from the only form known 
from the Ordovician of the Ottawa Valley, viz.: 
Turrilepas Canadensis Woodward, described in 
1880, from the Utica formation. 

Dr. Ami then drew the attention of the mem- 
bers present to Professor W. H. Hobb’s paper 
‘On the Diamond Field of the Great Lakes,’ 
a subject of considerable importance, and gave 
an abstract of the results reached from a care- 
ful scientific enquiry into the facts relating to 
the eight specimens of diamonds discovered in 
glacial and other gravels of Wisconsin, Ohio and 
Michigan—in material which came over dur- 
ing the glacial period from Canada. This paper 
was illustrated with lantern slides as was also 
the next ‘On the Principal Places of Geologic 
Interest about Ottawa,’ in which several inter- 
esting sections were given and the attention 
drawn to work still remaining to be done. 
Mr. A. E. Barlow’s paper ‘On the Bridge- 
water Conglomerates,’ was taken as read 
owing to the absence of the author from town. 
Interesting discussions took place on the 
Specimens exhibited at the meeting and other 
points of interest in connection with the papers 
read, 
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DISCUSSION AND CORRESPONDENCE. 


BUCKLEY ON THE BUILDING AND ORNAMENTAL 
STONES OF WISCONSIN.* 

PROFESSOR MERRILL’s review of this book I 
have read, + and in some respects it seems to 
me to do an injustice to Dr. Buckley. 

A State Geological report may be reviewed 
from the point of view of the citizens of a state, 
or as a report primarily designed for scientists. 
It is the latter view which Mr. Merrill, who is 
connected with a national institution, has nat- 
urally taken. The book is objected to upon 
account of its size. This criticism is perfectly 
justified from the point of view of general 
science. However, the citizens of the State of 
Wisconsin interested in the stone industry de- 
sire detailed descriptions and tests of the stones 
furnished by each of the important quarry cen- 
ters of the State. Therefore the publication of 
this material is fully justified in a State report, 
Of course, the reader who is interested only in 
science may omit this part of the subject. 

In respect to crushing strength tests, of 
which Mr. Merrill speaks so lightly, whether 
he is right or not in reference to their useless- 
ness, they must be made in order to promote 
the building stone industry in a state, for the 
strength of astone is one of the questions which 
an architect invariably asks, and therefore one 
which the owner of the quarry must be able to 
answer provided he wishes to put his stone on 
the market. 

Moreover, beside being justified on account 
of the local value, Dr. Buckley’s strength tests 
do contain material which is of general scien- 
tific interest. For instance, Dr. Buckley finds 
that a number of the limestones of Wisconsin 
have the enormous crushing strength of 30,000 
to 40,000 pounds per square inch (p. 392). 
Also a number of granites in Wisconsin have 
crushing strengths which run between 40,000 
and 50,000 pounds per square inch (p. 390). 
The strengths of these rocks are unparalleled 
by any previous rocks tested. They therefore 
have an important bearing upon the general 
scientific question of the depth of the zone of 
fracture. 

* Bull. No. IV. Economic Series No.2. Wiscon- 
sin Geological and Natural History Survey. 1898. 

t Science, N. S., Vol. XI., No. 262, pp. 24-25. 
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Of Dr. Buckley’s explanation, p. 383, of the 
unfavorable action of freezing temperatures, 
Mr. Merrill says there is ‘an unconvincing air 
of freshness.’ For my own part, I think Dr. 
Buckley is correct in his explanation of the re- 
sistance which many porous rocks, like sand- 
stones, exhibit to alternate freezing and thawing, 
while other rocks which may contain no moré 
than one per cent. of pore space suffer severely 
under such conditions. This matter cannot be 
fully expounded in this review, but Dr. Buck- 
ley’s explanation in brief is that in rocks in 
which the pore spaces are large and connected, 
the water is drawn off or distributed by eapil- 
larity, leaving the pore space only partly filled 
.by water. When this water freezes there is 
room for expansion within the pores without 
rupturing the rocks. On the other hand, in 
some rocks in which the pore spaces are very 
small and discontinuous, the pores remain en- 
tirely filled by water, and when they freeze the 
expansion ruptures the rock (pp. 20-25, 374- 
375). Dr. Buckley’s conclusion is fully war- 
ranted by his experiments, which show that 
fine-grained, compact limestones and granites 
which have a very small pore space, often lose 
more in strength by freezing and thawing than 
do the sandstones having a large percentage of 
pore space. I am not aware that experi- 
ments have before been made which show the 
actual effect of freezing and thawing on the 
strength of the rocks. Nor have experiments 
shown the relation of the size of the pores to 
the diminution in strength due to freezing and 
thawing, and Dr. Buckley’s results on this 
point are believed to have economic value. 
However, whether this be so or not, they have 
a scientific value bearing on the disintegration 
of rocks in the belt of weathering. 

Another matter discussed, upon which Dr. 
Buckley has made a contribution of general 
value to the science of geology, is the more ac- 
curate determination than has heretofore been 
done of the pore space of rocks. Tolerably 
well indurated sandstones he finds to vary in 
pore space from 10 to 20 per cent. or more, and 
in one case, that of the Dunnville sandstone, 
the pore space is over 28 per cent. (pp. 402- 
403). ‘These results are of great importance as 
showing the actual amount of material which 
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must be added by underground waters in order 
to completely cement a rock. From Dr. Buck- 
ley’s results it isa safe inference that in the 
cementation of clean sandstones to quartzites, 
there must have been contributed by under- 
ground waters at least one-quarter of the entire 
volume of the rocks. In determining the pore 
space of building stones, their specific gravities 
have also been obtained by a method more ac- 
curate than has heretofore been used. 

Dr. Buckley's observations on joints in the 
State of Wisconsin (pp. 458-459, Pl. 49) have 
an important bearing upon structural geology. 
These observations are shown upon the map 
and indicate that the dominant joints of the 
sedimentary rocks of Wisconsin are in nearly 
vertical position and in two sets nearly at right 
angles to each other, trending NW-SE and 
NE-SW. The position of these joint systems 
with reference to the folding has an important 
bearing upon theoretical structural geology 
which cannot here be discussed. In connec- 
tion with certain structural work of my own I 
have searched for such information in many 
volumes, but nowhere else have I found a set 
of observations upon joints over so wide an 
area. 

In conclusion it seems to me that the size of 
Dr. Buckley’s book is justified by the necessity of 
putting in a State report the information which 
the people of the State wish. It seems to me 
further that the report differs from a number of 
previous State reports in containing consider- 
able material which is of general value to 
geology. C. R. VAN HIsE. 


HYDROSTATIC VS. LITHOPIESTIC THEORY OF 
GAS WELL PRESSURE. 


THE paper read at the Orton Memorial Meet- 
ing at Columbus, entitled ‘ Edward Orton Geol- 
ogist,’ and published in Scrence, January 5th, 
contains a reference to Professor Orton’s theory 
of nature of gas and water pressure in gas 
wells that calls for some comment. 

The writer has for some time not been entirely 
satisfied with the ‘Hydrostatic Theory of Gas 
Pressure.’ He noticed that Professor Orton, 
himself, a short time before he died, expressed 
himself in a way as to indicate he was not alto- 
gether satisfied with his own theory. 
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Certain wells had been bored in New York 
that exhibited a pressure of 1500 pounds to 
the square inch. Professor Orton confessed 
that he was unable to suggest where the hydro- 


static head sufficiently high to produce this - 


pressure might be located; though in explain- 
ing the pressure in the Ohio and Indiana Tren- 
ton gas wells, he had gone as far as Wisconsin 
to get a head sufficient to explain pressures of 
approximately 450 pounds to the square inch. 
It has always seemed to the writer that Profes- 
sor Orton’s adduced argument here fell short of 
a demonstration. Even admitting that the 
Trenton rock is continuously porous under 
cover from Ohio and Indiana Gas Fields to out- 
crop 600 feet above sea-level in Wisconsin (a 
condition implicitly denied elsewhere, when he 
explains barrenness of Trenton rock in gas un- 
der area surrounding the ‘gas belt’ by the 
‘compactness of the rock’), it would still be 
necessary to suppose that the columns of ‘ Tren- 
ton brine’ rising to 600 feet above sea-level in 
the wells, were balanced by a corresponding 
body of water of like specific gravity saturating 
rock up to the very limit of outcrop. Such an 
explanation calls for the saturation of Wisconsin 
surface Trenton with Ohio and Indiana Trenton 
brine. Further, it would appear that the argu- 
ment is specious that would infer hydrostatic 
character of cause from similarity of ‘ observed ’ 


pressure in wells to that calculated for them . 


from the height to which salt water rises in 
neighboring abandoned wells. Of course this 
would be so, no matter what the nature of the 
cause which produced the pressure. As well 
argue that the pressure of the atmosphere is 
‘hydrostatic’ in origin, because it holds up a 
column of water a certain height between sucks 
in a pump. 

In view of the objections above mentioned, 
may it not be necessary to revive the much 
derided theory of ‘Rock pressure ’—for which 
the term ‘lithopiestic’ is proposed? In the 
light of facts brought out in connection with 
the development of the petroleum industry in 
recent years, many of the objections urged 
against this theory no longer obtain. An ex- 
amination of ‘bituminous sandrock’ from de- 
posits which are nothing more than old petrolif- 
erous beds formerly deeply covered by over- 
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lying strata, but now exposed by denudation and 
with contents oxidized, shows that the bitumen 
takes the place of cement in other sandstones. 
In other words, it was accumulated before the 
rocks were consolidated, or (in accordance with 
the ‘anticlinal theory’) its accumulation ac- 
companied their consolidation. In this condi- 
tion the rocks were compressible, and with 
them their gaseous and fluid contents. Such 
compression could be the result both of weight 
of overlying rocks and lateral pressure—the 
latter the same which produced the anticlinal 
and synclinal folds permitting of a separation 
of the contents in accordance with their specific 
gravities. When a body of strata is thrown 
into gentle folds without fracture, some of the 
beds must almost certainly undergo compres- 
sion. It would appear that a bed of bituminous 
shale, for instance, in contact with a bed of 
porous, but perhaps non-compressible, sand- 
stone or limestone, would have some of its 
gaseous and fluid contents driven into the in- 
terstices of such rock and held there under 
pressure. Such pressure would become mani- 
fest whenever the rock was penetrated by the 
drill. 

There are a number of phenomena connected 
with artesian and gas wells which are probably 
better in accord with the ‘ lithopiestic’ than the 
‘hydrostatic’ theory. One of these is the 
sensitiveness of pressure to tremors and move- 
ments of the earth. 

One experiment suggests itself that would 
probably determine whether this pressure is in 
the main ‘hydrostatic’ or not. If all aban- 
doned cased wells in a district can be filled up to 
the top of the casing or higher with surface 
water, which water will remain at that level, 
the pressure which held the original salt water 
to a certain level in the well could not be hy- 
drostatic exclusively. 

The contention here is not that none of the 
pressure is hydrostatic (doubtless water is 
mainly the medium through which it is commu- 
nicated), but that for certain deep artesians and 
all high pressure gas wells the ultimate source 
of the pressure is mainly lithopiestic. 
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HEARING IN ANTS. 


In a recent number of ScrENCE (Nov. 24, 
1899), LeRoy D. Weld describes some experi- 
ments upon a number of species of ants, dem- 
onstrating a sense of hearing. 
interest to record that in 1895 one of my stu- 
dents, Miss E. A. Wagner, who was keeping 
several species of ants under observation, found 
one species (not determined) of small black ant 
which gave unmistakable evidence of hearing. 
Miss Wagner’s work was never completed, so 
that I can only give, from memory, an inade- 
quate account of her results. 

To most sounds this species, like the others 
studied, was apparently indifferent, and, so 
far as we could judge, insensible, but to a 
note of a certain pitch, whether sounded by a 
violin or by a whistle, the whole colony would 
react most vigorously, rushing about frantically, 
tumbling against one another, many of them 
falling into the water moat surrounding the 
nest, a thing they never did when undisturbed 
The appearance was that of extreme agitation. 
This response was obtained only to sounds of a 
certain pitch. On first sounding the note the 
ants which might be resting quietly in a com- 
pact group in the nest (asleep?) would appar- 
ently be startled to attention, standing tense 
with erect antennez. A few of the outermost 
ants in the group would usually move about a 
little, but if the sound was not repeated they 
might return and all the individuals again be- 
come quiet. If the sound were repeated sev- 
eral times at intervals the agitation (?) would 
steadily increase until all the ants seemed 
fairly frantic, behaving in a way never observed 
under other circumstances. The reaction was 
equally decided whether the note was sounded 
near the nest or fifteen feet away at the oppo- 
site side of the room with the back turned to 
the nest. In only one species was any response 
observed, and in this species the response was 
only to a note of a certain pitch. 

It is difficult to explain the violent reaction 
to only this particular note. What connec- 
tion, if any, it may have with any features of 
the normal environment of these ants, I cannot 


suggest. 
MAYNARD M. METCALF. 
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NOTES ON INORGANIC CHEMISTRY. 


AFTER having been practically stationary for 
a number of years, the manufacture of sulfuric 
acid, which is the greatest of the chemical 
industries, has lately begun to make new and 
unforeseen advances, The first of these is the 
use of cast-iron vessels for concentration and is 
described by E. Hartmann in the Chemiker 
Zeitung. The great rise in the price of platinum 
has emphasized the necessity of some more 
economical material for concentration vessels, 
and it is found that, unless it is desired to have 
an acid absolutely free from iron, vessels of cast- 
iron can be used. The iron should be as free 
as possible from all impurities and as hard as 
possible. The acid is concentrated in lead 
pans to 61° B, then run into a small cast-iron 
vessel in which it reaches 63.5°-64° B, at a 
temperature of 180°. Finally it is run into two 
concentrating dishes in cascade arrangement, 
where a strength of 97% to 98% is obtained. 
The small vessel lasts three to four months and 
the concentrators from six months to over a 
year. The loss on wear of apparatus is how- 
ever no greater than with platinum, and the 
first cost is insignificant in comparison. 


THE second advance in sulfuric acid manu- 
facture is nothing less than a complete revolu- 
tion, and is described by Lunge in the Journal 
of the Society of Chemical Industry. It is the 
complete abolition of the lead chamber and 
towers, even of the use of nitrous fumes as 
oxygen carriers, and the use of the so-called 
catalytic power of platinum and other sub- 
stances to occasion the union of sulfur dioxid 
and oxygen. In other words it is the utiliza- 
tion of an idea which has long been considered 
available for the preparation of sulfur trioxid 
and Nordhausen fuming acid. The Badische 
Anilin and Soda Fabrik has perfected this 
invention and is manufacturing its acid practic- 
ally by this process and other firms are begin- 
ning to followin its steps. Among the catalytic 
agents which have been used are pyrites, cinders. 
The principle feature of the Badische invention 
is the discovery that to obtain good results it 
is necessary to get rid of the heat of the reaction. 
With this it is possible to attain 98 per cent. 
of efficiency. The process is of course of great- 
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est value for producing the strongest acid, and 
avoids especially any necessity for concentrating 
plants. For weaker acid, such as chamber acid, 
it is probable the old process will always be 
more economical. The new process has, how- 
ever, the further advantage of giving an acid 
exceptionally pure and especially free from 
arsenic. This would seem at the present out- 
look to be the most important advance in 


technical chemistry in the last few years. 
J. L. H. 


CAMBRIDGE UNIVERSITY * 

A COMMENCEMENT has already been made 
with the new Geological Museum which will 
cost about £44,000, of which sum the fund 
raised as a memorial to Professor Sedgwick will 
supply £27,000. The contributions to the Bene- 
faction Fund have made it possible to consider 
the erection of new buildings for Law, part of 
the funds for which will, it is understood, be 
contributed by the trustees of Miss Squire’s 
will, for Medicine, Botany, Archeology and 
rooms for business purposes and examinations ; 
but it is impossible to say until plans have been 
drawn and estimates made whether the re- 
sources of the University will allow of the erec- 
tion of all these buildings at the present time. 

Although the extreme pressure upon the 
funds of the University is thus removed and 
some of the most urgent of long-standing claims 
can be satisfied, the response made as yet tothe 
Chancellor’s appeal will not allow of any of the 
new developments of University work which 
many friends of the University consider oppor- 
tune. In the interests of national progress it 
is greatly to be desired that laboratories of ap- 
plied science should not be isolated, but should 
be established in connection with schools which 
are already strong in pure science. Technical 
training in any limited sense of the expression 
is impossible. In every subject of practical 
application, whether it be a learned profession 
or an industrial art, success depends upon 
breadth of knowledge of the sciences upon 
which the profession or art is based. Advances 
in technology are almost invariably due to the 
application by practical men of principles dis- 


*From the report of the retiring Vice-Chancellor, 
Dr. Alexander Hill, Master of Downing College. 
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covered by those who carry out investigations 
in pure science. Conversely the strength and 
vitality of the school of pure science is largely 
increased when opportunities are afforded to 
students of passing on to its applications. 

The remarkable progress of Natural Science 
in Cambridge is closely associated with the 
growth of the Medical School. During the past 
twelve years a larger number of students have 
entered for the Natural Sciences Tripos than for 
any other examination for honors, notwith- 
standing the fact that but few students are ina 
position to allow their prospects in life to de- 
pend upon the discovery in themselves of a spe- 
cial aptitude for pure science. Almost all those 
who have since distinguished themselves in 
various branches of science have commenced 
their career by preparing to qualify for a pro- 
fession. The majority of the graduates, for ex- 
ample, who are at present prosecuting re- 
searches in the physical, chemical, botanical, 
zoological, physiological, anatomical and patho- 
logical laboratories, making, to the great credit 
of the University, additions to knowledge which 
are not exceeded, if they are equalled in- 
amount, by any other university in the world, 
entered as medical students. The phenomenal 
growth of the Engineering Department under 
Professor Ewing is also beginning to produce © 
similar results; students who entered with the 
intention of becoming engineers have discov- 
ered in themselves a special aptitude for pure 
mathematics or for physics in one of its various 
branches, Thus experience shows that whereas 
there can be no doubt as to the advantages 
which a professional or technical department 
reaps from the support of a school strong in 
pure science, the advantages which pure sci- 
ence reaps from the proximity of departments 
of applied science are not less substantial. An 
examination of the class-lists, as well as the 
records of work done after graduation, shows 
with equal clearness that the older subjects of 
university culture do not suffer from the rivalry 
of new departments. 


GRADUATE STUDY AND THE SMITHSONIAN 
INSTITUTION. 

Ir will be remembered that a committee rep- 

resenting the American Association of Agricul- 
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tural Colleges and Experiment Stations re- 
quested the Smithsonian Institution to consider 
the organization of post-graduate study in 
Washington. The matter has been considered 
by a committee of the regents, consisting of 
ex-Senator Henderson, President W. L. Wilson, 
Professor A. Graham Bell, President James B. 
Angell and Representative Hill, which has 
drawn up a report that concludes as follows : 

‘The committee does not hesitate to express 
its warm and decided sympathy with the gen- 
eral purpose of the movement thus made by 
the associated colleges. The object sought 
commends itself to us all, and the zeal and 
ability with which it has been pressed upon our 
consideration by the very able and distin- 
guished educators and scientists connected 
with these colleges furnish ample assurance 
that the consummation of the great and leading 
object sought by them is only a question of time. 
The material already collected in the bureaus 
and departments of the government furnishes 
a rich mine of the educational wealth that will 
not be permitted to remain forever undevel- 
oped. This material is now being constantly 
enriched by the most valuable additions to its 
present enormous wealth. Already it has in- 
vited to the national capital many distinguished 
scientists, anxious to avail themselves of the 
superior advantages thus offered for investiga- 
tion and research. 

‘¢ Your committee, however, is painfully im- 
pressed with the fact that the powers of the 
Smithsonian Institution as at present organized 
are scarcely broad enough to embrace the work 
proposed. And the committee is equally im- 
pressed with the fact that even with enlarged 
authority its present financial condition would 
absolutely prevent anything like efficient and 
creditable performance of the work contem- 
plated. 

‘Tt is well known to the members of this 
board that a great wealth of material—material 
which would be of immense utility in the suc- 
cessful accomplishment of the purposes indi- 
cated by the associated colleges—lies buried in 
the crypts and cellars of the National Museum. 

“Tf our institution is unable for want of 
room, as it undoubtedly is, even to place this 
valuable material on exhibition for the public 
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eyes, and as little to arrange it for scientific 
uses, the problem of providing halls for lectures 
and meeting the necessary expenditures inci- 
dent to the work proposed becomes serious and 
formidable in the extreme. Your committee is 
not prepared to make definite recommendations 
to the board for its final or ultimate action. 
That which is clearly inexpedient to-day may 
become not only expedient but eminently de- 
sirable to-morrow.”’ 


THE MISSOURI BOTANICAL GARDEN. 


From advance sheets of the administrative 
reports for 1899 of the Missouri Botanical 
Garden, it appears that as contrasted with the 
preceding year there was a slight increase in 
revenue, and that by a decree of the Supreme 
Court of the State of Missouri, affirming a de- 
cision of the lower court, handed down some 
years since, the Trustees of the Garden are 
now empowered to sell real estate originally 
inalienable, which, when improved, should sell 
for at least $1,500,000. The Garden expenses 
for the year were $32,174.36, in addition to 
which a small sum was spent on special im- 
provements. 

The Director’s report shows that 71,021 visi- 
tors to the Garden were counted during the 
year, and that the collection of living plants, 
which included 8009 species and varieties at 
the beginning of the year, made a net gain of 
1118, bringing the total at the end of the year 
up to 9127. 

There were 32,890 sheets of specimens incor- 
porated in the herbarium, which now comprises 
340,350 sheets. The additions to the library com- 
prise 642 books, 172 pamphlets, and 9042 cards, 
bringing the contents of the library at the end 
of the year up to 33,462 parts, of which 14,287 
are books, and 19,175 pamphlets. The total 
value of the herbarium is now stated to be 
$51,052.52, and of the library $54,683.24. 

It is stated that as a result of the recent de- 
cision of the Supreme Court touching the unim- 
proved real estate constituting a part of the 
endowment of the Garden, the Trustees are 
now able to look forward to the gradual con- 
version of a large amount of unproductive, 
heavily taxed property into an income-produc- 
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ing form, while relieved from the need, which 
they have experienced during the past ten 
years, of withholding a large part of the current 
revenue annually for the protection of this 
property whenever the improvement of the 
streets through it should be ordered by the city. 
As a first step in the marked advance to be 
looked for, the Trustees have authorized the 
immediate grading of about twenty acres of 
ground adjoining the present Garden, according 
to plans prepared some years since by Olmsted, 
Olmsted & Eliot, the intention being to plant 
this area as a permanent addition to the 
grounds, in such a way as to add greatly to 
their attractiveness and to present in a compact 
form the leading features of the North Amer- 
ican flora, which it is proposed to arrange 
essentially in the well-known botanical sequence 
of Bentham and Hooker; while some eighty 
acres adjoining are expected to be improved 
within a few years, in accordance with plans 
furnished by the same landscape architects, in 
such a manner as to represent as many as pos- 
sible of the natural orders of plants, so ar- 
ranged as to exemplify the more modern classi- 
fication of Engler and Prantl. 


SCIENTIFIC NOTES AND NEWS. 


THE American Academy of Arts and Sciences 
has granted from the income of the Rumford 
fund $500 to Professor E. C. Pickering, for the 
purpose of carrying out an investigation on the 
brightness of faint stars by codperation with 
certain observatories possessing large telescopes, 
and $100 to Professor T. W. Richards, in aid of 
aresearch on the transition points of crystal- 
lized salts. 


CoLONEL F, F. HiLper, of the Bureau of 
American Ethnology, has just been detailed as 
&special agent of the Government Board of the 
Pan-American Exposition, to visit the Philip- 
pines, for the purpose of making scientific and 
especially ethnologic collections. It is his plan 
to visit as many of the islands as practicable 
before the opening of the rainy season, and 
make collections illustrating the industries, 
modes of life and social conditions prevailing 
among both the wild and settled tribes. 


Mr. Epwarp G. GARDINER, Secretary of the 


Marine Biological Laboratory, accompanied by 
Mr. George M. Grey, Collector and Curator of 
the Supply Department, have left for Puerto 
Rico for a few week’s tour along certain por- 
tions of the coast, with the intention of exam- 
ining and making collections of the marine 
fauna. Mr. Gardiner expects to have the com- 
panionship and assistance of Admiral Grinell, 
retired, who is familiar with the language and 
mode of life in this island. 

Sir MICHAEL Foster, professor of physiology 
in the University of Cambridge, one of the sec- 
retaries of the Royal Society and last year 
president of the British Association, has con- 
sented to become a candidate for the University 
of London’s seat in Parliament, vacant by the 
elevation of Sir John Lubbock to the peerage. 


THE Hon. Richard Olney has been appointed 
to the vacancy in the Board of Regents of the 
Smithsonian Institution caused by the death of 
D. P. Johnston. 


Dr. H. C. Botton has been elected president 
of the Chemical Society of Washington, and Mr. 
Whitman Cross president of the Geological So- 
ciety of Washington. 

PROFESSOR MILNE-EDWARDsS has been elected 
vice-president of the Paris Academy of Sciences. 


Dr. F. FREIHERR VON RICHTHOFEN, profes- 
sor of geography at Berlin, has been given the 
Bavarian Maximilian order for art and science. 


Dr. E. R. SCHNEIDER, professor of chemistry 
at Berlin, has been given an order of the crown 
on the occasion of the celebration of the fiftieth 
anniversary of his doctorate. The same order 
has been given to Dr. Felix Klein, professor of 
mathematics at Gottingen. 

M. Tu. Rigor, professor of psychology of the 
Collége de France, has been elected to the chair 
of the Paris Academy of Moral Sciences made 
vacant by the death of M. Nourrisson. 

PROFESSOR HENRY 8S. CARHART of the de- 
partment of physics of the University of Michi- 
gan, who has been spending the year in Ger- 
many, is now in Ziirich studying the subject of 
electrical engineering with Professor Weber. 


Proressor W. P. Mason, of the Rensselaer 
Polytechnic Institute, has gone te Europe to be 
absent until May. 
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THE president of the Local Government 
Board, London, has appointed Mr. William 
Henry Power, F.R.S., the assistant medical 
officer and medical inspector for general sani- 
tary purposes of the Board, to the office of 
medical officer of the Board, in the room of the 
late Sir Richard Thorne Thorne, K.C.B. Dr. 
H. Franklin Parsons has been appointed as- 
sistant medical officer and medical inspector for 
general sanitary purposes, and Dr. R. Bruce 
Low has been appointed an assistant medical 
officer. 


WE regret to record the death of Dr. John E. 
Davis, profe-sor of mathematical physics in the 
University of Wisconsin. 


WE regret also to record the death, on Jan- 
uary 23d, of Professor Henry A. Hazen, one of 
the chief forecasters of the U. 8S. Weather 
Bureau at the age of 50 years. Mr. Hazen was 
killed as the result of a bicycle accident which 
occured the day before. 


THE death of David Edward Hughes, F.R.S., 
is announced at the age of 60 years. He 
was the author of numerous papers on elec- 
tricity and magnetism and the inventor of the 
Hughes printing telegraph instrument, of the 
microphone and of the induction balance. He 
had received the gold medal of the Royal So- 
ciety and the Albert Medal of the Society of 
Arts. 

THE death is also anounced of Mr. H. T. 
Coxwell at the age of 81 years. With Mr. 
Jamer Glaisher, F.R.S., he made in the early 
sixties a number of balloon ascents, including a 
noted one to a height of seven miles, which 
yielded important contributions to eutomology. 


THE following deaths have also occurred 
among men of science abroad: Dr. Karl Friedrich 
Rammelsberg, formerly professor of chemistry, 
in the University of Berlin, on December 29th, 
at the age of 86 years; Dr. Giovanni Zoia, 
professor of anatomy at Pavia, and M. Mather, 
the mineralogist, of Marseilles. 

M. CAuRO, assistant professor of physics at 
the Paris School of Pharmacy, has been killed 
while making experiments on Mt. Blanc on the 
interruption of the electric current through ice. 


AT the meeting of the Academy of Natural 
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Sciences, of Philadelphia, on December 26th, 
a life-size portrait of Linnaeus was presented to 
the Academy by Mr. Charles E. Smith. Itisa 
copy by Mr. Boude-Wijnse of the original por- 
trait belonging to Baron Verschuer at present 
in his country house near Haarlem. In an inter- 
esting letter read before the Academy, Mr. 
Smith states that he had been searching for the 
portrait for about 20 years, and explains how he 
had overcome the difficulties in finding the pic- 
ture and securing the copy. 


THE Torrey Botanical Club has appointed 
a committee to prepare a program in com- 
memoration of the life and work of Dr. John 
Torrey, to be presented before Section G, of the 
American Association for the Advancement of 
Science, at its meeting in New York, in the last 
week of June, 1900. 

THE will of Ex-Chief Justice, Chas. P. Daly, 
made, it appears, in addition to the public be- 
quests already noted, a bequest of $20,000 to 
the New York Botanical Garden, payable on 
the death of his wife’s sister. The Garden also 
receives one-twelfth of the residual estate. 


Mr. and Mrs. Samuel M. Nickerson have 
given to the Art Institute of Chicago, their 
entire art collection, said to be the most valua- 
ble private collection of ivories and rare orien- 
ta] carvings in Chicago, and the second in value 
in the United States. 


THE annual meeting of the Board of Regents 
of the Smithsonian Institution was held at 
Washington on January 24th. The report of 
Secretary Langley for the year ending June 30, 
1899, was presented and accepted. 


THe House Committee on Agriculture has . 
authorized a favorable report on the bill to re- 
organize the Weather Bureau, the chief pro- 
visions of which were described in a recent 
issue of this JOURNAL. 


THE New York Botanical Garden announces 
among recent accessions, a gift of 25 microscopes 
from Mr. W. E. Dodge, to be used as part of 
the permanent display in the Museum; the 
greater part of the botanical library of the late 
Dr. Hossack; a herbarium, containing many 
valuable specimens, from Mr. John J. Crook ; 
200 drawings made by the late Professor August 
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Koehler, and plants from Mr. H. P. Kelsey and 
Mr. Nathaniel Thayer. 

M. Maurice Lévy, in assuming the Presi- 
dency of the Paris Academy of Sciences, in 
January 2d, made two requests, as follows: 
‘‘La premiére, que nous commencions tou- 
jours nos séances & l’heure réglementaire ; ce 
sera d’autant plus expédient cette année que le 
public comprendra souvent des étrangers, en- 
vers lesquels, citoyens d’une République, nous 
devrons observer cette vertu des rois: |’ exacti- 
tude; la seconde, qu’au cours de nos séances, 
notre attention, qui est toujours trés grande, 
veuille bien toujours se montrer aussi silen- 
cieuse qu’elle est grande. 

Ir is stated that Herr Vaze, the German Polar 
explorer will lead an expedition into the Arctic 
regions next summer in the hope of finding 
traces of Andrée. 

On the 20th of February Mr. A. P. Low of 
the Geological Survey of Canada, who has ex- 
plored the Labrador Peninsula during the past 
eight years and only recently returned from an 
eighteen months’ sojourn in that once but little- 
known land, will deliver a lecture upon the 
Labrador Peninsula under the auspices of the 
Ottawa Field-Naturalists’ Club in the Academic 
Hall of Ottawa University. The lecture will 
be illustrated with lantern slides. 


Ir is reported that the Navy Department and 
the Lighthouse Board of the Treasury Depart- 
ment have declined to accept the terms offered 
by Mr. Marconi’s representative, and will make 
experiments with a view to developing an inde- 
pendent method of wireless telegraphy. 


THE Fifth Section of the International Con- 
gress of Comparative History to be held at 
Paris during the Exposition is a congress on 
the history of science. The British Medical 
Journal states that the object of the promoters 
is to bring together persons interested in the 
study of the history of the various sciences, and 
to prove to them that it will be to their com- 
mon advantage to work together, so as to 
render the study of original documents easier. 
The Organizing Committee, of which M. Paul 
Tannery is president, has drawn up a long list 
of subjects which are considered to be ripe for 
discussion. Proposals for schemes for encour- 
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aging the study of the history of science are 
also invited. The Congress will have an in- 
dependent organization and will be held from 
July 23d to July 28th. The official language 
will be French, though papers in German, Eng- 
lish or Italian will be received. Further in- 
formation can be obtained from Dr. Sicard de 
Plauzoles, Rue St. Dominique 124, Paris. 
Among the committee are Professor Paul Ber- 
ger, Prince Roland Bonaparte, Professor Bris- 
saud, Professor Hahn, the Prince of Monaco, 
Prince Henri d’Orleans, Dr. Pozzi, and Pro- 
fessor Charles Richet. 


THE London Times states that at the meeting 
of the British Astronomical Association, on De- 
cember 27th, Mr. Maunder made a statement 
with reference to the arrangements that are be- 
ing made for the proposed expedition to Spain 
and Algeria, to view the solar eclipse of May 
28, 1900. He said that, subject to a sufficient 
number of passages being actually taken before 
January 31st, the Royal Mail steamer Tagus or a 
sister vessel would be engaged, aud would start 
from Southampton on Friday, May 18th, at 6 p. 
m., calling at Cadiz and Alicante, and arriving at 
Algiers at 6 a.m., on Thursday, the 24th. The 
vessel would stay there until after the eclipse, 
leaving at 6 a.m., on Tuesday, the 29th, and 
calling at Alicante, Gibraltar, and Lisbon on 
the way to Southampton, which would be 
reached at 7 a.m., on Monday, June 4th. It was 
hoped the members of the Association would 
divide themselves into three groups—those ob- 
serving the eclipse (1) in the interior of Spain : 
(2) at Alicante or neighborhood, and (3) in 
Algeria, where the ship would act as hotel for 
those who might wish to use it in that capacity. 
The first party would, it was expected, break 
up into two chief sections—those who would 
alight at Cadiz and rejoin the ship at Alicante, 
and those who would rejoin the ship at Gibral- 
tar. The entire party would thus have the op- 
portunity of visiting Gibraltar and Lisbon. The 


‘latter port, however, would only be visited in 


case it was quite free from plague infection. In 
case a sufficiently large party should wish to 
alight at Cadiz and visit the chief cities of 
Southern Spain, arrangements would be made 
with Messrs. T. Cook and Sons for tours to 
Seville, Cordoba, Granada, and other places of 
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interest. All these arrangements, however, 
would fall through unless a sufficient number 
of passages had been definitely engaged before 
January 31st. 

AT arecent meeting of the British Depart- 
mental Committee on preservative matters in 
food, Professor A. Wynter Blythe testified ac- 
cording to the London Times, that formerly it 
was quite rare to find aniline dyes in food, the 
simpler forms of colors, such as cochineal and 
burnt sugar, being used, but latterly it was 
quite rare to find natural colors. The rule and 
not the exception now was to use so-called tar 
colors. Dye was not largely used in coloring 
wine, as the grape gave it a sufficiently nice 
color. In no substance, however, which he 
had examined would the quantity of aniline 
dye, even supposing it to be poisonous, be 
enough to injure health; but having regard to 
the many things colored in this way, it wasa 
question whether the collective amount which 
a child, say, might take in a day might not 
have some injurious effect. The great majority 
of these dyes were not poisonous. Injurious, 
as distinct from harmless, colors should be 
scheduled. There would be little difficulty in 
prohibiting aniline dyes and in detecting a 
breach of the prohibition. Such a prohibition 
would be useful, and the drawing up of the 
schedule would be easy for some central au- 
thority, say the Local Government Board, or 
the Board of Agriculture. It should be made 
the duty of the vendor to declare the presence 
of coloring matter. As to boracic acid in 
milk, he did not approve of treating an 
almost universal article of food with a drug, 
unknown to the consumer, but it would 
be very difficult to forbid it altogether in, 
say, London, where the bulk of the milk came 
from the country, and where much would be 
spoilt unless a preservative were used. Here 
also the presence of the preservative should be 
notified. Salicylic acid was not much used 
except in temperance drinks to arrest alco- 
holic fermentation. Mr. Richard Bannister, 
Fellow of the Institute of Chemists and of 
the Chemical Society, and late Deputy-Prin- 
cipal of the Inland Revenue branch of the 
Government Laboratory, said bacon was at 
present brought into England with the aid of 
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borax; it would not be possible to bring it over 
in refrigerators, as was done with fresh meat, 
except at a great increase of cost, and even 
then it would not be in exactly the same condi- 
tion as at present, or equally fit for the English 
market. Both in the bacon and butter trade he 
considered preservatives a necessity. There 
would be no objection to making it obligatory 
on the vendor of milk to notify the presence 
of a preservative, but there would be difficulty 
in stating the amount, because it was difficult 
to estimate its amount. Salicylic acid was 
chiefly used in British wines and liquids which 
were presented in a clear form, and in which 
there was not a sufficient quantity of alcohol to 
make them clear and bright. 


UNIVERSITY AND EDUCATIONAL NEWS. 


PRESIDENT SCHURMAN has avnounced an 
anonymous gift of $80,000 for Cornell Uni- 
versity to erect a building for physiology and 
anatomy. 

By a decision of the New York Court of Ap- 
peal, Yale will receive the $150,000 bequeathed 
by William Lampson. 

PRESIDENT BASHFORD of the Ohio Wesleyan 
University announces that Mrs. Elizabeth Me- 
barry of Richmond, Ind., who recently gave 
$50,000 to the university, has added $10,000 to 
the fund, thus endowing two chairs. 

A couRSE in landscape architecture to extend 
through four years has been arranged by the 
Lawrence Scientific School of Harvard Uni- 
versity. 

THE trustees of the University of Cincinnati 
have declared vacant nine of the twelve pro- 
fessorships, and one of the remaining three pro- 
fessors has since resigned. The instructors and 
assistants also retire. 

Mr. S. T. Dutrron, Superintendent of Schools 
in Brookline, Mass, has been elected professor 
of school administration in Teachers College, 
Columbia University. 

THE American Geologist states that Mr. A. G. 
Leonard has charge of the geological work at 
the University of Missouri in the absence of 
Professor Marbut. 
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